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•^-^^ (57) Abstract: Compounds having Formula .(I), including pharmaceutically acceptable salts and prodrugs thereof: are selective 
2 inhibitors of the 1 1 p-HSDl enzyme. They inhibit the 1 Ip-HSDl -mediated conversion of cortisone and other 1 1 -keto-glucocorticoids 
to Cortisol and other Up-hydroxy-glucocorticoids. The llf-HSDl inhibitors therefore decrease the amount of Cortisol in tai^get 
^ tissues, thereby modulating the effects of Cortisol. Modulation of Cortisol may be e£fective in controlling non-insulin-dependent 
^ diabetes (NIDDM), hyperglycemia, obesity, insulin resistance, dyslipidemia, hyperlipidemia, hypertension. Syndrome X, and other 
^ symptoms associated with NIDDM or with excess Cortisol in the body. 
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.. ■ . TITLE OF THE INVENTION ■ =■ ' 

11-BETA-HYDROXYSTEROlD DEHYDROGENASE 1 INHIBITORS USEFUL 
FOR THE TREATMENT OF DIABBrES. .QBESlTY AND DYSLIPIDEMIA 

5 HEUD OF THE INVENTION 

. , ; , . . i >The -instant invention is concerned with inhibitors of t^^ 
hydtpxysterpid^^ itnzymtyit^^^ 

salts and prodrugs thereof, which are useful as therapeutic compounds, particularly in 
the treatment of non-insulin dependent type 2 diabetes mellitus (NIDDM), insulin 
10 resistance, obesity, lipid disorders, and other diseases and conditions thafare mediated 
by excess Cortisol. 

.'ir isT-i- i ; '"'^-T'-' yr-siin^ ' j^^-.v^ /^' jA) «.•'/ ,5 vr. vn«^i > ^\ .^^i\',_C'^n.\^^\^,• 

BAGKaROl^ QFTHE^^ , ■ „ ; ' ? ; : IT ; ' 

" ' Diabetes is a disease derived from multiple causative facto 

15 characterized by elevated levels of plasma glucose (hyperglycemia) in the fasting state 
or after administration of glucose during an oral glucose tolerance test. There are two 
generally recognized forms of diabetes. In type 1 diabetes, or insulin-dependent 
diabetes mellitus (IDDM), patients produce litUe or no insulin, the hormone which 
regulates glucose utilization. ; In .tyjie,i dia or noninsulin-dependent diabetes 

20 mellitus C^DN^^ 

hyperinsulinemia (plasma insulin levels that are the same 6f e^ven elevated in 
comparison with non-diabetic subjects); however, these patients have developed 
insulin tiesistance, which is a resistance to the effect of insulin in istimulating'glucose 
and lipid metabolisni in the main insulin-sensitive tissues, which are muscle, liver and 

25 * adipoise tissues. Patients who are insulin resistant but not diabetic have elevated 
iiisulin levels that compensate for the insulin resistance so that serum glucose levels 
are not elevated. In patients with NIDDM, the plasma insulin levels, even when they 
are elevated, are insufficient to overcome the pronounced insulin resistance. 

Insulin resistance is not primarily due to a diminished number of 

30 insulin receptors but to a post-insulin receptor binding defect that is not yet 
completely understood. This resistance to insulin responsiveness results in 
insufficient insulin activation of glucose uptake, oxidation and storage in muscle and 
inadequate insulin repression of lipolysis in adipose tissue and of glucose production 
and secretion in the liver. 
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Persistent or uncontrolled h^rglycemia that occurs with diabetes is 
associated with inciea[sed and pitmature iriorbidity and mortality. Often abnornial 
glucose homeostasis is associated both directly and indirectly with obesity, 
hypertension, and ialterations of the lipid, lipoprotein and apolipoprotein metabolism 

5 and other metabolic and hemodynamic disease. Therefore patients with type 2 
diabetes mellitus are at an especially increased risk of macro vascular and 
microvascular compiib^^^ including atherosclerosis, coronary heart disease^st^oke, 
pfefipheral vasciiilar disease, hypertension; nephropathy, neuix)pathy, arid iretinopathy. 
fiierefbre- thei^peuti'c cohtrbl of glubosii hdnirastasis^ lipid ihetaboli'sm; bbe^ity', and 

10 hjpertbrision We criticdly the clinical^management and treatment of 

diabetes mellitus- = ^ ' ' " ' ' ' " 

* ' ' ' ]^fany patients who have i^s'ulin'ifesiStance but have not developed type 
^ ctiabetes are at a risk of developing at least Several syitiptonis selected fronn a group 
6f symptoms that'are often re^ • 

15 This'syridrdmid is bharacterized by Insulin resistance, abdbmirial obesity, ' 

Hypennsulinemi'a; hig^ low HDL, 'and high A^LDL. These patients, 

whether or not they develop overt diabetes' meilitus, are at iricreWed^risk of the 
macrovascular and microvascular complications of type 2 diabetes listed above (e.g. 
athcirosclero^is ifidcorbh » 

20 Insulin resistance is hot phniarily due to a diiidnished number of 

insulin receptors but to a post-ihsulin ieceptbf binding defecrthat is not yet ' 
'completely uridei^too^^^^ rcsistmce to inSiiH 

in^sUffil:rent ihsuiin^^ dxldatidh^and^stbfa^^ and 

.25 «MSMlfi^tfii?H^^^ -'^^ ' ^ * ^' • ^^^^ -^^^ 

^^sul)s£antiMy iif m ancl tHfese'tieatmetfts hWe^recoghized Umitaiioh * • " ' 

Physical exerciseWd reductions in difetary iritike 'of calbrieis bfteii dMriatic^^ 
improveHhe di^^^ condition - but compiliarice with this treatment is very poor 
30 tfecauSe of well-^^ lifestyles arid excess fobd consumption, ' 

Especially of foods containing high iaimounfs' of saturated fat. Incre^ing the plasma 
ievel' of insulin by administration of sulfonylureas (e.g. tolbutsimide' arid glipizide) or 
meglitihide;'wihi6h sUmiilate the pi^nbreatic P^ells to secrete* more ihsiilih, aiid/or by 
' liijecUon of insulin when siilfdnylureas or nibglitinide become ineffective, canliesult 
35 in insulin cohceiitrations high enough to stimulate the very ihsuliri-resistaht tissues. 
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Howdver, dangerously low lb vels of plasma glucose cm result from^administratidrfbf 
insulin or insulin' secretag6gueV(s and ah ihcieased^^ 

of insulin resistance due^tathe even^h'igher ^ insulin levels'c&' bc^^^ THe'^^ * ' 
biguaiiides increase insulin sensitivity tesultingl^ soine cdiiedtioh bf h>pfefgly&^^^^ 
5 However! the two bigiiahiiles, phenfomiin'aiid metfbrinih, can^iriduce labtic aci'closis 
and haiiSea/diaiTfteia. Metforfmn has fewef sMe effects tfiin^phenfdniiiri and is often 
litSOTbk^d« --^^--^ ^ ''^ . 

bfcdnifi^ 
10 of type 2 diabeteii' TOeSelgferi 

liver £^^d'%dipbke itis^ue 'tn several animal models of type 2 diabetes, resulting in 

paffiaiten^pf^^d8{¥^W6^f^ 
dcciironB^^oflfy^ 

of Uiii^jierbxisbine prbliferktoT aciS v PPAR- 

15 gsurma' agoriisni is generaliy belieVed to berespbnsi&le for'the iiriproVed insulin 
sensititization that is observed'witfi the glitazories. Newer PPAR kgbnists that are 
being deveilopecl for treatin^nt'bf Tyffe 2 diabetes and/or dyslipidemia are agonists of 
one ot more of the PPAR alpha/gari^^ . . 

• * T^iere is'acbhtinuihgn^ 

20 I^tew bibbheiiiical apiproachesUhSt h^ve beehiiicehtly intrbduced^or arc^under active 
development incliide tres^efit 'with'alpha-^lUcosid^ (e.g/acarbose), 
protein tyrosine phbsphatiase-lB (FTP-lB) ihhibitdrs^-ahd inhibitors of the dipeptidyl 
peptidase-tV (DPP-rV) enzyme, inhibition of the expression of FIT-1^^ the use bf 
antisense oligonucleotidiss is ialso lindef inve^ti 

25 ' ^ : ; Ahother method of treating type 2 diabetes that has been suggested in 
theiitei^ture isf the use of inhibitor^ bf the' 1 1-B-hydrbxysterbid dehydrogenase type 1 
eiizyme (i ip-HSDl) toVeduce tlie ambiiiit of active^lucocbrticbids in tissues where 
glucose is metabbiizedi See J: R: Seckl'et al., Endbcrinology; 142: 1371-1376, 2001, 
and references cited therein. There are so far only a few reports of compounds that 

30 areinhibitorsof the lip-HSDl enzyme. 

SUMMARY OF THE INVENTION ' ' 

A Class of compbunids is disclosed that inhibits the 1 1$-HSD1 enzyme, 
thereby inhibiting the ieduction of cortisone'ahd other il-keto steroids to Cortisol and 
35 other lip-hydroxysteroids. Adniihistration of the compounds decreases the level of 
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Cortisol and other 1 1 p-hydroxysteroids in target tissues, thereby reducing the effects of 
excessive amounts of Cortisol and other 1 1 p-hydroxysteroids. Inhibition of 1 Ip- 
HSDl caii be used to treat arid control diseases mediated by abnormally high levels of 
Cortisol and other 1 1 p-hydroxysteroids, such as NDDDM, obesity, hypertensioi^ and 
5 dyslipidemia. , 



Infbrmulal: ' - s 

10 Rl is adamantyl, unsubstituted or substituted with^^one tp fi ve substituents 

independently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

skid phenyl.is unsubstituted or substituted with one to three halogens; 

W is selected from the group consisting of NR^ and»a single bond; - 
IS X is selected from the group consisting of CH2 and a single bond; 

Z is selected from the gipup consisting of S and a single bond; 

Jl? is^seleeted from consisting of hydrogen and Ci-6 alkyl, wherein alkyl is 

<^uhsubstituted^^psubstitutediwith I ■ f .^-.^ ;^t, . j - 

20 (c?) JTGixj cc u^r, pvyy^'^u:' ri:" OCH- ' > • ' ' * ■ ' '-''^-^ ' 

TO ^R2^iSselectgd?ftx3ffi * m * ■■ 

nr^rip^c hydrogen^' v^f- ' ' d h 'v'-»ka!' ^'^ : • ^ * ' J;:' -: '-'^m ■■ '■'-^'-■'^ * •• 
v;/ - Q'^10:^^^ Mpsutetituted oc substituted with^one^tp six substituents 

independentiy selected from zero to five halogens and zero or one group selected from 
25 hydroxy arid Ci^3 alkoxy,-said alkoxy group being unsubstituted or substituted with 

one to three halogens, : * j 

.(>2rlO^'^cnyl> unsubstiltuted or substituted with one to six substituents 
independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Cr.3 alkoxy, said alkoxy group being unsubstituted or substituted with 

30 one to three halogens, 



The compounds of the present invention have the structure shown in 
formula I below, or a pharmaceutically acceptable salt or prodrug thereof:- 




N-N 
(I) 
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. CH2CO2H, 

- : CH2C02Cl-6 alkyl, M ^, . - i y.. ■. -r-v, t • 

... . .GH2CONHRa; , clo • • . '% 

(ai2)0-2C3.9cycloalk>l,^.,^^ , - . ^ - ^: r.;> ^ ' ;(: :... 
5 ^ • (GH2)0-2C5-12 bicycloalkyl, 

V- (CH2)0-2adamantyl, and,,: . .. ^ , > ; . . : 0: : ^ ^: c : 

wherein said;G3.9 cyploalkyl -ai}^^^ G5-12.'biGyclpalkyl,Qp^^ two 
double bbndSf and said C3.9 cycloalkyU Cs.12 bicycloalkyl, and adamantyl are 

10 unsubstituted or substituted with'onei^^ independently selected from 

/y , (a) zero to five halogens, CH3, CF3, OCH3, and OCF3. and (b) zero or one phenyl, 

smd|lKenyl>bi^i1^^^ to four groups independently 

sjelected fipni halggen,rOCIfe,^^p^ jGflj(,,md^^3; : - ^ • . : , ,1 ; ; 

15 r3 is selected from the group consist^ 
hydrogen, 

'Cl-ioalkyl, unsubstituted or^ substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci^s alkoxy, said alkoxy group being unsubstituted or substituted with 

20 one4o three halogens, ; = i , i« v : . < 

G2-IO alkenylr.uns.u!bstituted or.substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
25 YC3-9cycloalkyl, 

YC5-12 bicycloalkyl, 
Yadamantyl, and 
YR; 

wherein said C3-9 cycloalkyl and €5-12 bicycloalkyl optionally have one to two 
30 double bonds, and said C3-.9 cycloalkyl, C5- 12 bicycloalkyl, and adamantyl are 

unsubstituted or substituted with one to six substituents independently selected from 
(a) zero to five halogens, CH3, CF3. OCH3, arid OCF3, and (b) zero or one phenyl, • 

said phenyl being unsubstituted or substituted with one to four groups independenUy 
selected firom halogen, OCH3, OCF3, CH3, and CF3; 
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R is selected from thfe-group consisting of benzodioxolane, furan» tetrahydrofuran, 
thiophene, tetrahydrothiophene, dihydropyran, tefrahydropyrarii pyridine, piperidine, 
benzofiiran, dihydrobenzofuran,'benz6thiophene, dihydrobenzbthibphene, indole, 
5 dihydroindole, indene, indane, 1,3-dioxolane, l,3Hiidxane, phenyl, and naphthyl; 
wherein R is unsubstituted or substituted with one to four groupis independently 
selected frbrh haldgen, C1-4 alkylthio, C1-4 alkylsulfinyl, C1-4 alkylsulfonyl, C2A 
alkeriylsulfonyl, CN, OH, OCH3, OCFs/and ei4 alkyl; said G1-4 alkyl being 

Unsubstituted or Substituted witti one to five halogens or one subsdtuent selected from 
10 OH and Ci-3 alkoxy; and : 

Y is selected from (CH2)0-2 and (^^ . ^ . ^ ' 

or alternatively R2 and r3 taken together form a bridging group R4, providing a 
1 5 cdrnpound of structural formula la: 

N-N 

a C2-8 alkyiene group, optionally containing one heteroatom selected from O 

20 and.NRb between two adjacent carbon atoms of said C2-8 alkyiene group, optionally 

jjtinfc^iC^r C|.*T ^^3' Or^^^^ ' ^ o / r r 

containing one to two carbon-carbon double bonds when .R^ is a C3-8 alkyiene group, 

r and optionally also comprising a carbon-carbon single bond connecting two non- 
.adjacentxarbori atoms of said C2I8 alkyiene group, or 
a C4-8 cycloalkyl group; 
25 . wherein Rb is selected from the group consisting of hydrogen and C I-6 alkyl, 

^ unsubstituted^or substituted with one to six substituents independently selected from 
zero to five fluorines and zero or one phenyl, said phenyl Jteing unsubstituted or . 
substituted with one to three substituents independently selected from halogen, CH3, 

CF3,OCH3,andOCF3; 
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wherein R4 is unsubstituted or substituted with one to five substituents, wherein 
each Rc is independently selected from halogen, OH, OCH3, OCF3, Ci-6 alkyl, 
C2.6 aikenyi, phenyl, biphenyl, C3.8 cycloalkyl, Ci-6 alkyloxycarbonyl, an epoxide 

group bridging 2 adjacent carbons, and 1,3-dioxolanyl geminally ^disubsti onto 
5 one carbon of R4, wherein each Ci^ alkyl and C2.6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero to three 
halogens and zero to two groups selected from phenyl. Ci-6 alkyloxycarbonyl, 1,3- 

dioxolanyl geminally disubslituted onto one carbon, and CN, and wherein each 
phenyl, biphenyl, and C3-8 cycloalkyl, either as Rc or as a substituent on Rc, is 

10 unsubstituted or substituted with one to three groups independently selected from 
. halogen, CH3, CF3, OCH3, and OCF3; . . \ c r ^ 

wherein Rf optionally has a fused phenyl ring, a benzodioxinyl ring, or a 
dihydrobenzodioxinyl ring, said phenyl ring, benzodioxinyl ring, and 
15 dihydrobenzodioxinyl ring being unsubstituted or substituted with one to three 

substituents independently selected from halogen, CH3, CF3, OCH3, and OCF3; and 

wherein R4, including said optional fused phenyl ring, benzodioxinyl ring, or 
dihydrobenzodioxinyl ring and including all substituents on R4 and said fused phenyl 
20 ring, benzodioxinyl ring, or dihydrobenzodioxinyl ring, has no more than 20 carbon 
atoms; ' • ^ ' 

with the provisos that 

(a) when X and W represent single bohds, Z is sulfur, Rl is unsubstituted adamantyl, 
25 and R3 is hydrogen, then R2 is not hydrogen, methyl, ethyl, 1-propyl, 2-propyl, 1- 

biityl, 2rbutyl, tert-butyl, phenyl, CH2phenyl, or cyclohexyl; 

(b) when X and repreisient single bonds, Z is sulfur, Rl is unsubstituted adamantyl, ' 
and R3 is ethyl, 3-propenyl, CH2phenyl, 4-Cl-CH2phehyI, or 4-N02-CH2phenyl, 

then R2 is hot methyl; * : 

30 (c) when X and W represent single bonds, Z is sulfur, Rl is unsubstituted adamantyl, 
and R3 is CH2-(C6)-4-F-pHenyl, then R2 is not phenyl; 

(d) when X and Z represent single bonds and Rl is unsubstituted adamantyl, then R2 
and r3 taken together cannnot form a C3_5 alkylene R4 bridging group; and 

(e) R2 and R3 are not both hydrogen. 
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DETAILED DESCRIPTION OF THE INVENTION . 

The compounds of structural formula I of the present invention have 
numerous embodiments^ which are described below. 

...... ,. 

5 ■ .. . .. .; ^ ..■ 

r One embodiment coinpjises c^mpqundshaving 
above, where R^; and r3, are substituent .groups but are not taken togethjcr to fonn a 
bridging 'group R4 to provide a compound having formula la, 

■ : : ; : ■ . ., . 

... .... ..... ... •. . 

(la) 

10 Another embodiment comprises compounds allof which have fonhula 

la as described above, 6ut dbes not include compouitds that have fdrmiila L 

^ Another embodiment comprises compounds having formula I as 
describeid^ aboye,^wh^§rein 

Rl is a^aniyl/lilf^^^ with one to five substituents 

1 5 indepen^enlly sel&tSd;^^^^ OCH3. OCF3, CH3, CF3, and phenyl, wherein 

10 said ph'enyl^isluTisubstituted or substituted with one to three halogens; 

X, W, and Z ardFsingle bonds; 
20 R24s selected from the g^oup M^ ^ . \ \/.! , : 

:Ci.6 alkyl,\unsubstituted or substituted with one to four substituents 1 ' 
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independently selected from zero to three halogens and zero or one group selected 
from hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted 

with one to three halogens. 

C2i4 alkenyl,mnsubstituted or substituted \yith.one to^four substituents 

5 independently ^/elected from zero to three halogens and zero or one group selected 
- from-hydrdxy and Gi^3 alkoxy, said alkoxy group being unsubstituted or substituted 

with one to three halogens, 
7: - GH2C0^/ h 
. CH2CO2C1-3 aikyl, 

J : (GH230-4€3^6^cyeloalkyUS;;i?' OCH ^ OCt?^ CH^ ' Ck?" bR^ti^r ^P^^i*' 
.5 T -(GH2)6i1G4^^eycl6allcOT^^ ofis kj mi^^m^'^i^ 

(CH2)0-lfuryl- : ^ 

15 whi&i-ein cyel6alkyl, cycl6alkenyl, p^^ 

with one to three groups independently selected from halogen,.OGH3, OGF3, GH3, 
andGF3; 

is selected from the group consisting of hydrogen and Gi-6 alkyl, wherein alkyl is 
20 unsubstituted or substituted with one'to five fluorines; and 

R3 is selected from the group consisting of 
. ihydrogen, ; i/ ' 

r Gi-6 alkyli unsubstituted or SMbstituted^m 
25 G2-6 alkenyl, unsubstituted pr:substituted, with one to five ha^^ 

GH2)0.lC3-6cycloalkyl, wherein cycloalkyl has one double bond and is 

unsubstituted or substituted with one to five substituents independently selected from 
the group consisting of (a) zero to five halogens and methyl and (b) zero or 1 phenyl, 
(GH2)0-1 adamantyl, unsubstituted or substituted with one to four substituents 

30 independently selected from halogen and methyl, 

(GH2)0-1 phenyl, unsubstituted or substituted with one to three substituents 
independently selected from methyl, cyano, hydroxymethyl, CF3, bCF3, hydroxy, 
OCH3, halogen and S(O)0-2CH3, and 

YR, wherein Y is selected from the group consisting of GH2, (-HC=CH-), and 
35 a bond, and R is selected from the group consisting of benzodioxolane, furan, 
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thiophene, dihydrobenzofuran, tetrahydrofuran. tetrahydropyran, and indane, wherein 
R is unsubstituted or substituteil with one to three halogens. 

Another embodiment of compounds of the present invention comprises 
compounds that have formula I but not formula la as described above, wherein 
5 Rl is adaihantyU unsubstituted or substituted with one to five substituents 

independently selected from halogen; OCH3, bCFs, GH3, CF3, and phehyl/wherein 

said phenyl is unsubstituted or substituted with one to th^ halogens; ' ' * ' 

X is a single'bdndr ' ' ' ' ' 

10 ZisS; 

WR2 is selected from the ^oup consisting of 

hydrogen, 

15 Ci-6 aikyl,' urisubstituted or substituted with one to four substituents 

irideperi^eny y selected^^^^^^ to three halogens and iefo- or one group selectdd 
from hydroxy and methoxy, 

• alleeiiyi, uh^ substituted with on# to th^' halbgens, 

(CH2)o4C3-^ cycloalkyl, and* ' ^ . 

20 (CH2)6-2R. Wherein R is selected from th^ group conssiting of phenyl, furan, 

tetrahydrofuran, and piperidine; wherein R and cycloalkyl are unsubstituted or 
^iibstitut^ with Giie td^hree groups independently selectbd 'from halbgerii i0GH3; 

-OGF3, CHsi'a^^ - . .i. V 

25 R3 is selected from the group consisting of 
, hydrogen. 

^ ^ Ci^ alkyl; unsubstituted or subsututed with hydroxy, methoxy, or one to five 

halogens, * . * ^ - . 

{ ! ' C2.6^alkenyil* unsubstituted or substituted with' hydroxy^ mfetHbxy, or one to 

30 five halogens, 

(CH2)6-2C3!8 cycldalkyli Wherein cycldalkyrhas one^doublb bond and is 

' iinsubstituted or substituted with one to four substituents independently selected from 
'^^the group consisting' of (a) zero to three halogens and methyl and (b) zeroipr 1 phenyl, 
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(CH2)0-lR» wherein R is selected from the group consisting of 1,3-dioxolane, 
l,3^clioxane, phenyl, furan, and pyridine; wherein R is unsubstituted or substituted 
with 6ne tb'three groups independently selected froni halogen/OGHs, ©CF^, CIJ3; ' 

5 ' XribtKer embodiment comprises compoundi'tlv^^ fomiiila la as 

described above wherein 

Rl IS adamantyl; unsubstituted or substituted with one to five substituents 
iriidepenclently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl is unsubstitutea or substituted with'one to three halogens; 
10 X is a bond; 
ZisS; 

W is a bond or NH; and 

R4 is a (f'^I'g silgyien^ unsubstituted or substituted with one to three 
substituents R<' wfiStMih^RGis' mdep^^ GF3, 

15 and phenyl, wherein phenyl is unsubstituted or substituted with one to three 

substituents independently selected^it)m halogbn, CH3, CF3, OGH3, and OCF3. 

^ ' Anbther embbdiment relates to compounds of formula la, as described 
below, or a phaimaceutical ly a<iceptabl6^^ salt or prodrujg thereof Wherein : 
Rl is adamantyl, unsubstituted or substituted with one to five substituents 
20 inclepeiidently selecied from halogen, CCHsI'dCFs, CH3, CF3, ami phenyl, whetein 

said phenyl is uhsubstituted or'substitiited wi^^ to tliree halogens; 

X is selected from the group consisting of CH2 and a single bond; 
W and Z are single bonds; and 

25 

R4is 

a 'C3-8 alkylene group, optionally containing one heteroatom selected from O 
and NRb between two adjacent carbon atoms of said C3-8 alkylene group, optionally 
containing one to two carbon-carbon double bonds when R4 is a C3-8 alkylene group, 

30 and optionally also comprising a carboh^arbon single bond connecting two non-^ 
adjacent caiton atoms of said C3.8 alkylene g^^ 

a C4-8 cycloalkyl group; 
wherein Rb is selected from the group consisting of hydrogen and Ci.6 alkyl, 
unsubstituted or substituted with one to six substituents independently selected from 
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zero to five fluorines and zero to one phenyl/said phenyl being unsubstituted or 
substituted with one to three substituents independently selected from halogen,,CH3, 
CF3,OCH3,andOeF3; ^ ^ ■ v 

wherein R4 is unsubstituted or substituted with one to five RC substituents, wherein 
5 each Rc is independently selected from halogen, OH, OCH3, OCF3, Ci-6 alkyl, 
C2i.6.alkenyl, phenyl, biphenyl, C3-8 cycloalkyl, Ci-6 alkyloxycarbonyl, an epoxide 

group bridging 2 adjacent carbons, and 1 ,3-dioxolanyl geminally disubstituted onto 
one carbon of R4, wherein each Ci-6 alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected frqm zero tojhree 
10 halogens and zero to two groups selected from phenyl, C 1 -6 alkyloxycarbonyl, 1 ,3- 
dioxolanyl geminally disubstituted onto one caMK>n, and CN, and wherein each 
phenyl, biphenyl, and C3-g cycloalkyl, either as Rc or as a substituent on RC, is 

unsubstituted or substituted with one to three groups independently selected from 
halogen, CH3, CF3, OCH3, and OCF3; 

15 ■ _ > 

wherein R4 optionally has a fused phenyl ring, a benzodioxinyl ring, or a 
dihydrobenzodioxinyl ring, said phenyl ring, benzodioxinyl ring, and 
dihydrobenzodioxinyl ring being unsubstituted or substituted with one to three 
substituents independendy selected from halogen, CH3, CF3, OCH3, and OCF3; and 

20 

wherein R^, including said, optional fused phenyl ring, benzodioxinyl ring, or 
dihydrobenzpdioxihyl ring and in^sluding all substituents on R4 and said fiised phenyl 
ring, benzodio^nyl nng,i6r dihydrobenzodioxinyliri hks no-mdre than 20 carbon 
atoms. 

25 Another embodiment of compounds having formula I or formula la as 

described above, comprise,sxqmix>unds'?n%hich Z is S and WR^is selected from 
NH2andR2 ^' j! J . 

I Another subset of compound having formula I or forrhula la as 
described alcove includes compound in which W and Z are single bonds. 
30 . Dlustrative, but nonlimiting, examples of compounds of the present 

invention that are useful as inhibitors of the U-beta-hydroxysteroid dehydrpgen^e 
Type I enzyme are the following: " 
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or a phannaceutically acceptable salt or prodnig thereof. 

Definitions: •. ■ ^ .■„■!.■...' -i. , 

"Ac" is acetyl, which is CH3C(0)-. ., . , 
"AlkyI", as well as other groups having the prefix "alk", such as alkoxy 
10 or alkanoyl, means carbon chains: which may be linear or branched or combinations 

thereof, unless the carbon chain is defined otherwise. Examples of alkyl groups 

-13- 



V/0 03/065983 



PCT/DS03/02558 



include methyl, ethyl, propyl, isopropyl, butyl, sec - and tert-butyl, pentyl, hexyl,. 
htptyl, octyl, nonyl, and the like. 

. :: • "Alkenyl"'meahs carbon chains which contain at least one carbon- ' - 
carbon double bond, and which niay be liiieiau- or branched or combinations thereof, 
5 unless the carbon chain is defined otherwise: -Exaniples of alkenyl include vinyl; allyl, 
isbproperiyl, peritenyl, hexenyl, heptenyl • l-propenyi; 2-butenyl, 2-methyl^2-butenyl, 
aridthelike.*-' • ^ . . . • 

> 0: , "Alfcyxiyl" means'carboh chaiiris which contain at leiast one carbon- 
carbon triple bdnd; and •which may be linear or branched or conibinations thbl^f . 
10 Examples of alkynyl include ethynyl, propargyi, 3-methyl-l-pentynyl, 2-heptynyl and 

"Alkylene" refers to carbonrchains that are bifunctional, such as -CH2-, 
-(GH2)2-. -(CH2)3-, and the like. Alkylene groups are linear or branched, unless 
otherwise indicated. For CGfrtiparisdn ; alky^groups are monofunctiohial: ■ - 
15 ; .'..-.r- : / r VGyeloalkyl" means a saturated carbocydic -ring having a^pecified 
'nUihbef of cM>6n^^ a^^ 

cyclopentyl, cyclohbxyl.^Gycloheptyli'and the like! = A cycloiilkyl group generally is 
MoridSyeliic'uffles^^^^ are bicyclic and 

tricyclic carbocyclic ring systems. Cycloalkyl, bicycloalkyi and tricycloalkyl groups 
20 ait saturated unless othenvise defined 
- r'Aiyl" ih&ans^a mdno^ 
'drily'cfflfBbn^Ting MoiiiS. '-^6 pitfefred afyls -are liiondcyclicKjF bicyclic » 
^meihbfeii^WQMati^ 

tpreTelrciliaf^l^^^^ oi ^ttialmio:^ o{ su* j ^.o oi iwm oi lao *iiSisi;>::;':5 

25 Wsfr^#^ 

10 faro'matic^nfrgs)^eGn^^^ heteroatom^select^ ft^om N,'S ahd^O r 

(including SO^andS02);,cExamples:of heterocyclesiineliideitetraHydrofuran, » ^irj^^-^ 

]piperidine,'^piperazine/^morpholine, thiomorpholinev and ted^ydrothiophene Ivl- 

'didiudft!'^^ . . ^ ■; ^ ^^^c^-^ T^- 

30 VHetercyaryl " means^an aromatic heterbcycle -that contains at least one 

i riWg;heteroatomiseIected;ftom N, O and S Qncluding SO and SO2). Heteroaryls can 

!b^4usedUd other hetefoafyls -of kinds of rings/ such'as aryls; cycldalkyls and 

'heferocycles^thWt ait^iibt'^^ hisferoaiyl sUb^titiients 

lAclikFpj^ pyrazolyl; pyndyl^ oxazolyi; ofxadiazolyl, 

3S thiadiazolyl, thiazolyl,- imidkzolyl;'triazbiyr,^tetrazoryl, furanyl, triazinyl, thi(£nyl,and 
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\ i 

pyrirriidyr.' Examples of rii%"systenis in^hicK a-h ^' • 

with pheriyl include berizisoxazdlej>bem^^ ^ 
benzofuran; benzothidphene^ ^ ' 

isoiq'uirioliniBi'dibenzdfura^^ the liloB.>'Heterclaroifiati can also^be -fused •» ^ 
5 together,?^ in^fun)(2;3-b)pyridyl, fonexample.;: • ? >^ • -c- 

"Hyogeri" includes fluonneVchloririeV'^ 
aiidfluorine are generally preferred. Fluorine is most often preferred when the 
Kalbgens are^substitutedx)n .im «^kyl or alkoxy^grpup' (eig. r^E30«and^(I;E36H2P). - 

Ouc'^fiqmi vO'The ten!i)''compo^tion;[.;asan.pHa^ intended 
10 to enibompass a]^^ 

that make up the cam^- ias! welPl^ firtkiaeftcwhieh'^^'ult^^ 
fr6m%6Mb1ha[tioi^J^ or aggregation of any two or more of the ingredients, 

dr^frSifff^ais'sSeiatiO^^^ 

orihteMctidhs of dhe?dr more bfithetingredientsi- ^Accdr^dingly, the phannaceiitical 
15 compositions of the present' iriventidn encbmpass cdmpdsitions niadesby^admixing a 
compound of the present invention aiid a pharmaceutically acceptable carrier. 

Optical Isomers - Diasteredmers' -^Gedmetric^Isomers : 
> >;4> Gbmpduiids^df FohhuIa^landF^ la mlay icohtain^bneot^mo 
20 asymmetric'cehters'aM^ 

enantiomers, diastereomeric imxtures andindi vidual diastered 'The present 
invention is meant to comprehend allsuchasdmenG forms of the compounds of 

FornflUla"!. , • ' l^'-. . "^^i.. . • . <r^., 

Spnie of the compounds described herein contain olefinic double : , 
25 boiids,^ and unless specified otherwise, are meant to include both E and Z geometric 

a: isomers.*"' ^/i • --i^ i-. •.• -^a; ..i^a, > |.- . 

i ' Some of the compounds described herein may exist'as tautdmers, 
which have diffeiehtpointis of attachment of hydrogen accompanied by one or more 
double bond shifts. For example, a ketone and its enol form are keto-enol tautomers. 
30 The individual tautomers as well as mixtures th^^ . ' 

compounds of Fbrniula l and Formula la. In the current application, thiol substituents 
on the carbon of the triazole ring have thidketone tautomers, and the thioketone 
tautomer is also represented by the formula showing the triazole with a thiol group on 
thering. » - 
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If desired, racemic mixtures of compounds of Formula I and Formula 
la may be separated so that the individual enantiomers are isolated. The separation 
can be carried out by methods well known in the art, such as the coupling of a racemic 
mixture of compounds of Formula I or Formula la to an enantiomerically pure 
5 conipound to form a diastereomeric mixture, which is then separated into individual 
diastereomers by standard methods^ such as fractional crystallization or ' 
chromatography. The coupling reaction is often the formation of salts using ah . ^ * 
enantiomerically pure acid or base. The diajsteromeric derivatives may then be 
converted to the pure enantioniers by cleaving the^added chiralresidiie from the 

10 diasterebmeric'compound. The racemic mixture of the compounds of Formula I or 
Fonnula la can iailso be separated directly by chioniatographic^m chiral 
stationary phases, which methods are well knov^ in the art. 'V- i ^ 

» Alternatively, enantiomers of compounds of the general Formula I and 
Formula la may be obtained by stereoselective synthesis using optically pure starting 

15 materials or'reagents of known configuration. Such methods are well known in the 

Compounds of Formula I and la may have more than one asymmetric 
center: Such compounds may occurasmixtures.of diasteromers; which^can be 
separated into individual diasteroniers by^standard methods, and'the diasterediners can 
20 be further separated to individual enantiomers as described above. 

:Salts-: • - : v ??; • % ' y\rv - 

. : V. ,j}r i.^'nietterm^'phannaceutically*^ 

lft@mifpKai®TMeuJti^ 

25 iorganib^b&^es^hd^ntff^^ acids: ^Sal ts' deri ved: fromci norganic (bases 

JO Mn'cludfc'aluminura;*^ 

Irfiaifganic salts, manganousvpbtassium,''Sodium^^^ Paiticularly '• 

<pi^efeIT^ are' the iun calcium/ magnesium; pptassium,'^and sodium salts. Salts 

-iri th'e^solid fonti may exist in more than one crystal structure, and may^also be in the 

30 fbrm-of hydrates. ' Salts derived froni-pharmaceutically acceptable organic non-toxic 
bases include salts of primary,- secondairy, and tertiary amines, substituted amines 
including hatufally occurring substituted amines, cyclic amines, and basic ion 
'exchange resins, such.as-arginine,betaine,^ . - 

'dibehzylethylenediamine; diethylanline, 2-diethylanu "i . - 

35 dimethylaminoethanoT; ethanolamine, ethylenediamine, N-ethyl-morpholine; N- 
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ethylpiperidine; glucamine, glucosamine, histidine, hydrabamine, isopropylamine, 
lysine; methylglucamineVniorpholine, piperazine, piperidine, polyamine resins, 
proeaine^ purines, theobroniine,Uriethyl£unin^ trimethylamine, tripropylamine, 
tromethtaMne, arid the Iik£;'i^ r' ^ ; • i v^, ^ - in. 
5 :a. ii . When the Gonipoundjof the present invention is basiCi!saltsm^ 

prepared from pharraaceutically acceptable non-toxic aicidsf jncluding'inorganic and 
organic-acids.^ Such acids include acetic; benzenesulfotuc,^'benzoic;xahiphoiSulfonic, 
citricV'ethanesulfonic^ifunaaric, gluco^^^ v'^h? 
isethibnic; liu:tic, maI(^ic,':malic;^imandeUc^ methsuie^^^ nitxip^<patpbic, 
10 pant6themc;^ph^phoriCi^sucGintc;^^ 

^ i like^^Farticuldrly^pfefe^redrphara^ ai^j^ptablevaqids/incladSdt^ 
KydmBix)iMc?ihyd^£hiori'c;«n^^ 
cases, conipounds of the pfesent*inVerition are^ 

TKe'tiiazole compounds of this invention may also be made and handled as non- 
IS pharmaceutically acceptable salts (e.g. trifluoroacetate salts) during synthesis before 

they^are used in making pharmaceuticals. 

It will be understood that; as used herein, references to the compounds 

of Formula I and Formula la are meant to also include the< pharmaceutically acceptable 

salts, and also salts- that are not pharmaceutically acceptable when' they are used as' 
20 precursors to the free compounds or their pharmaceutically acceptable salts or in other 

synthetic manipulations. • 

Metabolites - Prodrugs: . . .j . 

.1' >f Metabdliteis Of the compounds of this invention that are th^ 

25 active arid thiat are also defmed by Formula I are also within the scope of this 
invention. Prodrugs are compounds that are converted to therapeutically active 
compounds as they are being administered to a patient or after they have been 
administered to a patient. Prodrugs, which themselves do not have the structures 
claimed herein, but which are converted to active compounds defined by Formula I 

30 during or after administration to a niammalian patient, are prodrugs and are 

compounds of this invention, as are their active metabolites that are defined by * 
Formula!. 
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Biochemical Mechanism: 

The compounds of this invention are selective in W 

1 Ip-HSDl enzyme. Their utility in treating type 2 diabetes; high blood pressure; 
5 dyslipidemia, obesity, and other diseases and conditions is believed to' derive from the'^ 

biochemical mechanism described below. This mechjanism is provided for clarification 

only, and is non-liniiting as to the scope and utility of the coraipounds.claimed: 
^ ' * ^ Corticosteroids, also referred to as glucocoiticdids, ^are steroid hormones 

that play ah important physiological role in mammals, including humans. Control (also 
10 referred to as modulation) of glucc)c6rticoid activity is important in regulatings . 

physiological processes in a wide range of tissues and organs; ^ - * = 
* ' ' Gludbcorticbid concentratidhs are insulated by the tissue-specific 

1 ip-hydroxysteroid dehydrogetiase enzymes. The two enzyiheis (also referred to as t 

isozymes) of l ip-^HSD (llp-HSDl and 11P-HSD2) have different Cofactdr - 
15 requirements and substrate- affinities (See Figure 1).' Each has beferi succeisrfully cloned 
• in both i'at and human tissueis. The' l i p-hydrbxysteroid dehydrogenase type 2 enzyme 

(rip-HSD2) is a high affinity enzyme (Kro-for glucbcortieoid = 10 nM) that generally 

uses NAD+ as the pteferrcd cofactor and rapidly dehydi^^ IlpThydrbxy- 

.glucocorticbidsVsuch^ as Cortisol, to ll-keto glucocdrticoidsv such alis cottiisbne. ' The 
20 l ip-hydroxysteroid dehydrogenase type 1 enzyme (1 ip-HSDl) is a low affinity enzyme 

that generally uses NM>P4-'ais a cof actor father thm * NAD+-(Agarwal'e^a^^ J. 

Bioh Chem .; 269^ 25959^25962): ' Klvitix) studies have shown! tiiat 11 P^HSDl is 

capable of acti^'as both'tf^r6duct&b^S^ 

vivo generally acts as a reductase, converting 11-ketogIucocorticoids, such as cortisone, 
25 to 1 1 P-hydroxyglucocorticoids such as'corEisol. 
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Figure 1: 11 Beta-hydroxysteroid Dehydrogenase 
Redox Equilibrium of Corticosteroids 
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reeeptbrs, the most importanttofiwhieh ai^^ / 
5 glUcickibrticbid receptors: >Minemlcfc6'rt^ binding witK * 

aldosterone^ regulate water^arid salts in the body and help eohtror the salt-water balance. 
The mineralocbrticbid receptors are ridn approximately equal 

affinity foi-'cortisdl arid aldbsterbiiel^^ M are often: present in 

tissueis where cbrtisdl iS'^ridt nonhally preSeiit'^The' 1 rp^HSD2 enzyniis is ofteA'present 

10 iii'the'se same tisisues^wheie the iniriei^ocbMcbid receptpi^ located. -The Hp^ 
HSb2 enzyme converts Cortisol to. cortisone;: which dofeis riot effectively bind toother 
rebeptbr in competition with aldosterone. This prevents Cortisol from binding to the 
mirieralocoiticoid receptor; wifeie it would interfere with'the regulation of water and 
salt by aldosteroriie'and the Mnenilbcbrticoid receptor. ' - ; . • ; v :i ■ ; :. 

15 ' ^ For exaihple^ patients suffering from Appwent Mineralocorticoid 

' Excess (AME: see S: Ulick et al.. J. Clin. Endocrinol. Metab.; 49: 757-763; 1979), a 
congenital syndroirie in which the patient has severe hypeiterisiori, have Cortisol in the 
mineralocorticoid receptbr target tissues due to reduced activity of the 1 1|3-HSD2 
enzyme. Mutations of the gene encoding 1 1 P-HSD2 have been identified in several 

20 patients! The Cortisol binds to the mineralocorticoid receptor as effectively as 

aldosterone, causing severe hypeitension. The symptoms of AME can also be induced 
by administratidri of glycyrrhetinic acid, which is a component of licorice root lEthd 
which inhibits the llp-HSD2 enzyme. The glycyrrhetirtic acid apparently prevents 
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conversion of Cortisol to cortisone, so that the amount of Cortisol available for binding 
to the mineralocorticoid receptor increases, resulting in hypertension. 

The activity of llp-HSD2 is also high in the placenta. This may protect 
the fetus from elevated levels of circulating Cortisol, which may be detrimental to the 
5 health of a developing fetus. 

Utilities: ' 

' ' ' ■' The present invention also relates to the use of a compound of 
structural fomiula I or la 

• N-N 

10 ' . ^s. '..T '"'"^ 

' ' wherein: ^ 

R1 is adamantyl, unsubstituted or substituted with one to five substituents 
independently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl is unsubstituted or substituted with one to three halogens; 

W is selected from the group consisting of NR^ and a single bond; 

X is selecteii f^^ * 

Z is selected from the group consisting of S and a single bond; 

20 is s^i^'teicP^m the group consisting of hydrogen and C1.6 alkyi, wherein alkyi is 
unsubstituted or substituted with one to five fluonnes; 

R2 is selected from the grbup consisting of 
hydrogen, 

25 Cilib aikyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci.3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens. 
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C2-10 alkenyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1.3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 

5 ^^^' ^ m " ' ^ ' --^-^^^^-^^ ^--^ -/:-K- 

dH2C6NHRa, 
(CH2)6-2C3-9 cycloalkyl. 
(CH2)0-2C5-12 bicycloalkyl. 
10 ^ (CH2)0-2adamantyi; and ♦ ^ ^ . 

wherein said C3-9 cycloalkyl and C5-12 bicycloalkyl optionally have one to two 
double bonds, and said C3-9 cycloalkyl, C5-12 bicycloalkyl, and adamantyl are 

unsubstituted or subs'dtuted'with one to six suBsdiiieiits'^ selected from 

15 (a) zero to five halogens, CH3, CF3, OCH3, arid OCF3, and (B) zero or one phenyl, 

said phenyl being unsubstituted or substituted with one to four groups independently 
seiecteii from halogen. OCH3, OCF3. CH3, and CF3; 

r3 is selected from the group consisting of 
20 ■ hydrogen, 

Ci-io alkyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydrpxy and C1.3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
25 C2.IO alkenyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C 1-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
' YC3-9 cycloalkyl, 
30 YC5«12 bicycloalkyl, 

Yadiamantyl, and ' 

■•• '-YR-;- - ■ ' ■■' ' ■ • ' 

wherein said C3.9 cycloalkyl and C5.12 bicycloalkyl optionally have one to two 
double bonds; and said C3-9 cycloalkyl, C5.12 bicycloalkyl, and adamantyl are 
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unsubstituted or substituted with one to six substituents independently selected from 
(a) zero to five halogens, CH3, CFs.OCHs. and OCF3, and (b) zero or one phenyl, 

said iphenyl being Unsubstituted or substituted with one to four groups independently 
selected from halogen. (X:H3,OGF3.CH3.m^ ' 

R is selected from the grbup'consistihg'Of benzodidx^^ fufsin, tetiihydrdfuiiri, ' 
thibphene, tetrafiydrothiophene, dihydrop tetrahydrbpyran, pyiidine; piperidiiie, 
benzofuran, dihydroBenzofuran, bbnzbtHibphene, dihydrobenzothiopKene, iriddleV 
dihydroinddleV iridene, iridane; lv3="dioxblane- l,3^dioxdne; phenyl^^^ riai)hthyl; 
10 'whdrcin R is unsubstituted 6r substituted with dnd to fddr ^groiips indep^^ 

selected from halogen, C1-4 alkylthio, C1-4 alkylsulfmyl. C1-4 alkylsulfonyl, C2-4 
^alkdriylsulfonyl, CN, OH, OCH3, OCF3. and Ci^ alkyl, said Cm alkyl being 
unsubstituted or substituted with one to five halogens or bnei substituent selected from 
0H^andGi:-3 alkoxy; and I r : * • k ; s: f ! 

15 •■''■^"^'^ ^^-^ . 

y- Y is selected from (CH2)0-2 and (-HC=CH-); 

or aTtleniaJtiVely R^ and R3; takch together form a bridging g^^ a 
compound of structural fbrniula^ter * ' ' ' • ' 

I \ 

' . ■ . ; -Of '^-r Z 

20 ; . , . c\ . 

wherein R4 is . 

a C2-8 alkylene group, optionally containing one heteroatom selected from O 
„and,NRb,bet>^een two adjacent carbon atoms of said C2-8 alkylene group, optionally 
25 containing one to two carbon-carbon double bonds when R^ is a C3.8 alkylene group, 

lind optionally also comprising a carbon^arbon single bond connecting two non- 
adjacent csuton atoms of said C2-8 alkylene group, or . 

a C4-8 cycloalkyl group; 
wfierem Rb is sel^ted from the group consisting of hydrogen and Ci-6 alkyl, 
30 unsubstituted or substituted with one to six substituents independently selected from 
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zero to five fluorines and zero or one phenyl, said phenyl being unsubstituted or 
substituted with one to three substituents independently selected from halogen, CH3, 

wherein R4 is unsubstituted or substituted wit)i one to five Rc substituents, wherein 
5 each Re is indeTChHently>elec froni h^ogen, OH, OCH3, OCF3, C 1-6 alkyl, 

'■'^5 r • "^"Vu ^" >'M > C tc^OU- IF^ifvi nt-; 0 *. 

C2-6 alkenyl, phenyl, biphenyl, C3-8 cycloalkyl, Ci-6 alkyloxycarbohyl, an epoxide 
group bridging 2 adjacent carbons, and l,3-di6xolanyl gemihally disubstituted onto ^ 
one carbon of R% vvherem each Ci ^6 alkyl and C2^alkenyl is unsubstituted or * 

substituted with one to five substituents independently selected from zero to three 
10 halogens and zero to two groups selected from phenyl, C1.6 alkyloxycarbonyl, 1,3- 

dioxolanyl geminally disubstituted onto one^carbon, and CN, and wherein each 
phenyl, biphenyl, and C3-8 cycloalkyl, either as Rc or as a substituent on Rc, is 

unsubstituted or substituted with one to th^ groups independently selected from 
halogen, CH3, CF3, OCH3, and OCI^i; . ; 

wherein R4 optionally has a fused phenyl ring, a benzodioxinyl ring, or a 
dihydrdtfehzodioxihyl ring, said'phenyl ring, benzodioxinyl ring, and 
dihydiobcinzbdioxinyl'iing^^ urisiibstituted^or substituted with one to three 
substituents independendy selected from halogen, CH3, CF3, OCH3, and OCF3; and 

20 . ' ' i. ^y y 

wherein R*, including said optional fused phenyl ring, benzodioxinyl ring, or 
dihydrobenzodioxinyl ring and including all substituents on R^ and said fused phenyl 
ring, benzodioxinyl ring, or dihydrobeiizodibxihyl ring, has no moire than 20 carbon 
atoms;'--: \-i ■ - ■ / 

25 ^ v'" ' ' "'"^ : r- • ^ ■ 

■ for fiiei inhibition of the reductase activity of 1 1 P-hydroxysterdid dehydrogenase, 
which is responsible for the conversion of cortisone to Cortisol. Excess Cortisol is 
asscKiated with numerous disorders, including NIDDM, obesity, dyslipidemia, insulin 
resistance, and hypertension: The present invention relates to the use of an 1IP-H!SD1 
30 inhibitor for the treatment, control, amelioration, and/or delay of onset of diseases and 
conditions that are mediated by excess or uncontrolled amounts of Cortisol and/or 
other cordcosteroids in a patient by the adniinistration of a therapeutically effective 
ariidiint of an l ip-HSDI inhibiton Inhibition of the lip-HSDl enzyme limits the 
conversion of cortisone, which is normally inert, to Cortisol, which can cause or 
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contribute to the symptoms of these diseases and conditions if it is present in ' 

excessive amouVits. ' 

>TODM/Hvpertensi6n . In b, second aspect, the compounds of this 

invention are selective for inhibition of UP-HSDI in compkrisoh' withMP-HSD2. ' 
5 Inhibition of rip-HSD2 can cause serious side effects, siich as hyperteiisioh. It was 

previously demonstrated that up^HSDl inhibitors can ameliorate some of this 

symptoms of NIDDM^ such as insulin resistance (B. R. Walker et al., 1995, J, Clin. 

EndocrinoK Nietab.;'80: 31 55-^3 lS9)MIowever, these stiidies were carried but using 

glycj^etinic acid and caitehdxolbne^ which are^nhibitors -of both 11 P^HSDl and 
10 i 1P-HSD2. Glycyrrtietinic'acid arid csurb^ are believed to cause hypertension 

thknighthe inhibition of ll^p^ ' > ^ . r 

. . Cortisol !^ an irhpdrtkrit dhd well r6c^ 

However, coitisbl also has detrimehtal effects if present in large amounts. For > 

eixample; Cortisol act^ as ah antagonist to the action of insulin- in the liver; so that • ' ' ' 
15 ihSulih sensitivity is'reduced in the liVef, resulting in increased gluconeogehesis and 

elevated levels^of glucose in the liver. Thereforerpatients who ialready have impaired 

glucose tolerance have a greater probability of developing type 2 diabetes in the 

presence of abnoiinaily high levels of Cortisol . - 

' 'Hi^hievels of coitisol id tissues where t^^^ 
20 is present can lead to hypertension, as discussed in the previous section. The 1 1 

HSD2 eiiizynie ^effects the 6xidatibn of Cortisol to cortisone; The 1 i ppHSDl enzyme 

acts as a reductase; cdnvehihg* cbrtisbhfeWcbMsbl:^!^^ 

'iKttibitionWrlp^ will shift- the ratio of Cortisol and cortisone in specific 

^Ssueslt()waa^a^1^^ 

25 ^i&Jea^^^ 

10 ffo^the'extentkh'^^^^^ 

'i'nfii6ifiotf of fhe'activity of thB H p-^HSDl isbziroe^'shduld mbdula^^ 

^ymptbnris Sf type H'diabietes/ 'Adriiiriistra^^ effective aniount of 

^Wlip=HSDi iriKiW therefore should be'Hf^etiveln treating; controlling; and 

30 ' airifelibratihg the symptoms NIDDM, and adiriihistratibn'bf a therapeutically effective 
"^^aMurit of ah 11 p^HSl5l inhibitor on a regular basis may actually delay or prevent the 
bhset^of Type n cUabete^^^^^ a mamm^iah patient4h -heed thereof,' and pahicu^ in a 
human patientl--"^'' ' '^'V^^' T-'^' ^*'-^^ r" " • *. 

M. i; A;!, v Gushln^'s Svndrbme l - The effect of elevated levels of Cortisol is also 

35 bbserved in patients who have Ciishihg's syndrome, which is a metabolic disease 



-24- 



wo 03/065983 



PCT/US03/02558 



characterized* 6y high levels bf Cortisol in thb bltibd stream. Tatieritis with Eiishing's 
syndn)me often develop Type '2 dikbe^ ^ ' ' ., " v: . » <, , . 

' • " • Obesity, Metabolic Syndrome. Dvslipidemia. Excessive levels of 
coitisol haVe fiden'assbiciatdd w^^ increased hepa^tic"?^'^'^ • 

5 glucohebgeriesis. ^Abdominiail obesity is closely associated with' glucose ihtbleriajice, * 
hy^nhsulineitiia, ' h>p'ertriglycendeinia;' arid other factors of Syhdrome'X^'s^^ as high 
bT6o*I pfessure, ^elevated XOiDIU and reduced HDB et Mi;OiaBetes;-2000, 

4^: 883-888: Tftusv^tKe'adininistrMioh^^^ 
inhibitor mSy be useful liiHhetrMtm^^ cofffir^al &f obesity by;cd^ 
10 iridepehdeht of its-effexrti venessi tre^tMiBnf v&ftWiin'^' 

l^P^ffimmmbitdrWaf^^^ 

fjrcve^tingWnBi^I^'^^l^^^^^^ ifare^pmenVd^gSM^l^^ ^ 
cbmlMMibhlwitk ^^>*^? ^-^ -be 

' ' ' By ifedudrig-ih^ulin resist^^^ • 

15 nbrm'al concentrations, compounds of this invieritidn ma^ also have utility in the ' 
treatment and prevention of the numerous conditions that often accompany Type n 
diabetes and insulin resistance, including the metabolic syndrome ("Syndrome X"), 
obesity, reactive hypoglycemia, arid diabetic dyslipidemia. 
Other Utilities: • . • • ; • : ^ . . 

20 ' The following diseases, disordei^ and' 

diabetes, and some or aU of these may be treated; controlled, or in some cases^ 
prevented or at least have their onset delayed, by trieatineht with the compounds of this 
invention: (1) hyperglycemia; (2) low gliicose tolerance, (3) insulin resistance, (4) 
obesity, (S) lipid disbrdeiis, (6) dyislipidemia, (7) hyperlipideihia, (8) 

25 hypeitriglyceridemia, (9) hypercholesterolemia, (10) low HDL levels, (1 1) high LDL 
levels, (12) atherosclerosis and its sequelae, (13) vascular restenosis, (14) pancreatitis, 
(15) abdbminal obesity, (16) neurodegenerative disease, (17) retinopathy, (18) 
nephropathy, (19) rieiiropathy, (20) Syndrome X, and other disorders where insulin 
resistance is a component; 

30 ' Copriitioh and Dementia. There are also data indicating that excessive 

levels of Cortisol in the brain may result in neuronal loss and neuronal dysfunction 
through the potentiation of neurotoxins. There have been suggestions in the literature . 
that the cognitive impairment that sometimes is associated with aging may also be 
associated with excess levels of Cortisol in the brain. See J. R. Seckl and B. 

35 R.Walker, Endocrinology, 2001, 142: 1371-1376, and references cited therein. 
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Therefore, administration of an effective amount of an 1 1 P-HSDl inhibitor may result 
in the reduction, amelioration, control or prevention of cognitive impairment 
'associated with aging and of neuronal dysfunction 

Atherosclerosis: As described above, inhibition of 1 1 P-HSDl activity 
5 and a reduction in the amount of Cortisol cah also be beneficial in treating or 

controlling hypertension, which otherwise can result from uncontrolled levels of * ' 
cortisdi'. Since hypertension and dyslipideiiiia contribute to development of 
atherosclerosis; admihisu^tit>n of a therapieutically effective a^ ah lip^HSDl 

inhibitor of this invention may be especially beneficial in tiditihg, controlling, 
10 deliayiiigthe tfhsferdf, brp^ * * ' 

> i r r . Effects on Pancreas .' InhibitiotfbfllB^HSPf activity in isolated 
inunnVpahbreatic -P^cfeils imp^ (B. Davani et 

al , j; Bioi; Ghem., 2000,^^^^ 34841-^34844): Glucocorticoids were pre^^ 
sJiowin to iedube insulin secfetion in vivo . ^ (B: Billaiidel et al., Horm: Metab: Res.,' ' 
15 1979, 11: 555-560). - - . . r . ■ 

' ' ' Reduction of 'intraocular Pressure.' Recent data suggests a-connection 
between the levels of glucocorticoid target receptbre^^^^ and 
the susceptibility to glaucoma (J. Stcikes et al., Ihvest: OphthamoK, 2000, 41: 1629- 
' l638)y 11ieref6rc,lhhibitiOT niay be useful in reducing 

20 intraocular pressurb m the treatment of glaucoma. 

' ' ' • Inmunomodulation . In certain disease states, such as tuberculosis, 
psoriasis, and stress in general, high glucocorticoid activity shifts the immune 
^i^pibiis^y^a h'l^^^ when in fact a cell based response may be more 

^beneficial fo^th^^^ glucpcorticbid 
25 Mg\^^^suS^ shlM%^|WinMu tb-ax^lFbasedrespbh^^ 

10 %e&I5.rM&onpMuhology^Tod^ 

*^eiinyEnddOTribl^etabl,1999 iv.ttO ' ^-i i ! 

ciiy^r?^ { lc-^X;i O Qsteiopbrosisi ; Glucocorticoids csm irihibif bone formation; which can 
result in a net 6oneMbss^'^ Othe^data 'SU 
30 ' resorption. It- therefore appears that inhibition of 1 ip-HSDl may be beneficial in 
^^pieventing bdhe lo^s due to osteib^rosis! '^ee d^HrKifh tt -al;,' J: Endocrihdl.,^1999V 
: 162: '^iV-iWC^^^ 199^; 23:^ 119-125; ^and MS.Gooper et al., 

*B6rier2606;'27:^ 3>5-2f81f ' • . ; , r >>,..t^^ > 

j.^at c ro.' V ^ - The' above utilities^"^ beliclved to be achieved by treatment with 
35 i 1 p^HSbrinhibitors; Since concurrent inhibition of i 1 p-HSD2 may have deletferious 
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^ siBe^^effecte df may'atbjdly'ihcreatse ambuht of Cortisol in the feurgk' tissue wh%re 
reduction of cortisolTs desiitdl afctiVify with litUe or 

nd inhibition of 1 1 p-HSD2 activity is even more desirable. This need has not been 
recognized to 'date/anB rieither natury s^theBc sele<:tiveil rp^HSDl iilKiBitore 

5 havV idferitifieci. FuhHeniniore, ilie use bf sefdctive inhibitors of ii p^ 
nbtl^een dfescrib^:"^^^- • '''^-^-1"^^- \ i T^-^Dt ^'^^ r^^" ocv^uct::, 

^•.iuu u.. A ^^^fft&iiiliiHSei iriKiBitore 

constant IC50 of ief ^Win^fO'O liMi and^pieferably46's^^^ hMl'^I^e'compdui^^^ 
piefefabl^iuie'^lectivep^ ari^inhiBitioti constant ICso against 1 10-HSD2 
10 g^ateir thaii^SOOthMVMd'^p^^^ greatei! than\l^.GOirnMQ Geiiem^ 

>^ foffifiJlsbs^^ffWp^^ 

or greaite^il EVen^^&f@<prefenied>a£^ 

15 Combination THefapvf : ; - : - 

Cbhipounds of structural fditnula I may be used in combination with 
orie or moine other drugs in the treatmehtlpreventibn, suppression or 'amelioration of 
diseases br tbhditibni^ for Structural formula I or the other drugs 

have utility; Typically the cbriib^^ more effective thiah - 

20 either drug alone; dif 'the comliina^^ ^ 
expected' based dh'the additive properties of the individual drugs. Such other drug(s) 
may be aidmiriiisteied, by a route and iii an ambuiit comihbnly used contemporaneously 
oir seijjuenti ally with a cbinpbund of structural formula I? When a compbund bf 
striidturai fb^riiiUla I is^^^^ ^ • • 

25 combination product tontaining such other 'drug(s^ of structural 

fbiinuid i is preferred. However/cbmbinatibri therapy also includes therapies in 
which the compound of stnicturail fonhiila 1 and one or more other drugs'are 
adrhinistered on different oVeHapping schkliiles. It is cbntemplated tha:t when lised in 
combination with other active ingredients, the compound of the present invention or 

30 the' other active ingredient or both' may be used effectively in lower dbses than when 
each is used albne. Accordingly, the pharmiaceutical conipb'sitions of the present 
invention include those that contain one oir ifhore bther active ingredients, in addition 
to a compound of structural forniula I. 
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Examples of other active ingredients that may be administered in * 
combination with a compound of structural formula I, and either administered 
separately or in the same pharmaceutical composition, include, but are not limited to: 
(a) dipeptidyl peptidase IV (DP-IV) inhibitors; 
5 (b) insulin sensitizers including (I) PPARy agonists such as the 

'glitazones (e.g. troglitazone, pioglitazone, englitazone, MGC^555, rosiglitazone, and 
the like) and other PPAR ligands, including PPARd/y dual agonists, such as KRP- 
297, and'PPARd agonists such as gemfibrozil, cldfibrate/f enofibrate and bezafibrate, 
and (ii) biguanides, such asihetfonnin and phenformih; - - J': 
10 ; (c) insulin or insiilin'mimetics;. : ; i / 

(d) sulfonylureias and other in'suliri s^ 

glipizide, meglitiriide and related niaterials;' i.. . .. . . 

(e) a-glucosidase inhibitors (siich as acarbose); 

(f) glucagon receptor antagonists such as those disclosed in WO ' ^ * 
15 98/04528. WO 99/01423; WO 00/39088 and WO 00/69810; 

* (g) GLP-l, GLP-l mindeticSi aridG^ 

those disclosed in WOOO/42026 aiid WOOO/59887; ' 

(h) GIP, GIP ihiiiietics such as those diisclosed in WO00/58360, and 
GIP receptor agonists; 

20 (i) PACAP, PACAP riiimetics, and PACAP receptor 3 agonists such 

as those disclosed iii WO 01/234205 
(j) ch61est6n>l Ibwering^Sphts^^^ 
' ihhibitbii (lovastaUn.fsiiiiv^ pravastadh, cen vastatin J'fluvastatin,i iatoivastatin, 
itavastatin, rosuvaslatiin,^andWiWstati 
25 ^fcW&*fipbl^Md diSll^^^ derivatives of a cross-linked dextran), (iii) nicotinyl 

fO JalcohdliihTc^tinic 'ac tffsalt 'thereof i'(iV)^ihhibi tors of cholesterol absorption, such 
^ jKl%f exanlple,*fez^^^ (v)'aGyl'G;dA:cholestefol • ■ ^ • '-^^ ' • 

*^ acyi transferase inhibitors, such as,- for example; a vasimibe^ arid (vi) ahti-oxidarits, 
'•such as'pibbucdl; - ; i^^x , m'^'-- • j • ' ^'■•.>M^ 

30 ^ " • (k)PPAR8 agonists, such as' those disclosed 

(1) ahtiobesity compouifids'siich as f^^^ • 
phentermine, sibiitramine, orlistat^niiuibpeptide Y Y5 antagonists* GBl receptor 
inverse agonists and antagonists, P3 adrenergic receptor agonists, and melanocortin- 

-receptor agonists, in particular nielanocbitiri^'ieceptor agonists ' - * . 
35 (m) an ileal bile acid trimsporter inhibitor, * 
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(n) agents intended for usein ihflsutmia^^ conditions other than 
glucocorticoids, sucK as aspirin, rion-^steroidal ahtf-^irifl'aih^ azulfidine, 
andcyclooxygenase 2 selective inhibitors, and^ oc^,k^ v ou?/ v .- : j ;^;? ; r^f.^r 

(b) protein tyrosine phosphataserlB 
5 The above combinations include "a compound of staictui?al ^fdimula I, or 

a pharmaceutically acceptable' salt or solvate thereof ,^notOT more other 

acfi ve cbnipdunds. Non-limiting examples include combinations of compounds of 
stnictursd formula I with two of mbre'acti ve'cbrhpound^^^ 

suifdhyliireto, HMG^CbA'reductfee inhibitOTS, PPAJ^ inhibitors, 
10 DP.tV'-inHibit<irs and*&ti-bbesify ebWikiCindsVl^lf'^ o\ r^^ai^y^v^iO} eficj; 
- AdriiiftistrationianaiD^^ <^ f-Wr^K^pumqmiJiny^^^^ 

manuhal; fe^pecialiy a KurtaJi;WitH :£uv'eff&^^^^ dbWof lljoriSpound^^ 

invention. For example; of al; n2XJt£d; t6picalv parenteral pulmbnary;'rtasal, and 

IS^ the like may be employed: Dbisage forms include tablets, troches, dispersions, 

suspensions, solutions, capsules, creams, ointments, aerosols, and the like. Preferably 
conipbunds of Formula I are administered orally. 

The effective dosage of active ingredient employed may vafy i 
depending on the particular compound employed; the mode of administration, the 

20 condition being treated and thie severity of the condition beinjg treated^^ Such dbsage 
may be ascertained readily by a person skilled in the' art;> ' . ^ 

When treatihg or preveihting diabetes mellitiis and/or hyperglycemia or 
hypertriglycerideniiia or oth^r diseases for which compounds of Formula I arc 
indicated, generally satisfactory results are obtained when the compounds of the 

25 present invention are administered at a daily dbsage of firom abbut 0;1 milligram to': 
about 100 milligrarh per kilogram of animal body weight, preferably given as a single 
daily'dbse or in divided doses two to six tinies a day, or in sustained release form. For 
most large mammals, the total daily dos^ige is from about 1.0 milligrams to about 
1000 milligrams, preferably from about 1 milligrams to about 50 niilligrams. Iii the 

30 case of ia 70 kg adult human, the total daily dose will generally be from about 7 

milligrams to about 350 riiilligrams; This dosage regimen may be adjusted to provide 
the optimal therapeutic response. ' 

Phannaceutical Compositions: ' ' » • . 

Another aspect of the present invention provides pharmaceutical 
35 compositions which comprise a compound of Formula I or la, or a pharmaceutically 
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> acceptable salt.or prodrug thereof as an active ingredient, and a pharmaceutically 

acceptable carrier. Optionally other therapeutic ingredients may be included in the . 
pharmaceutical compositions as discussed previously. The term "pharmaceutically 
acceptable salts" refers to salts prepared from pharmaceutically acceptable non^toxic 
5 bases or acids; including inorganic bases or acids and organic bases or acids. 

_ The compositions include compositions suitable for oral, rectal, i ^ 
topical, parenteral (including subcutaneous, intramuscular, and intravenous), ocular 
(ophthaInuc);.puImonary (nasal pr^bu^^^ 

although the most suitable route in any given case will depend on the nature and. 

10 scveirity bf the conditions being treated and on the nature of the active ingredient. 
Tliey 'may be 6biiiveifiientiy prese in unit dosage form iarid prepared by any of the 
methods Wdl^kribwn irf ^ ■ • ' = ' • - 

* ' ' Iri practical liise, the compounds" of Formula I cian be combined as the 
active iii'j^dierit'iri intimate a:difru a pharmaceutical cahier £u:cord^ 

15 con vehtion'al phiriilaceutical compburidihg techniques. The carrier may take a wide 

" variety 'of forrri's^depenciing on thb fonh of preparation desired for adrriihistration; e.g., 
bra:! of parehier^ '(including iritravendus). in preparing the compositions fbi: oral 
dosage form, any of the usual pharmaceutical inedia may be emplbyed; such as; for 
example, Water;'glycbl5;^^^ flavoring agents, preservatives, coloring agents 

20 and the like in the^caise'of bral'liquid preparations; such as, for exainple, susjiehsionsv 
elixirs land ^6Iutibiiis;^or'Cariiei^ such as starches, sugars/ microcrystiEdlihe'^c 
diluehtsi^giSni^ia&^^g^^^^^^ luBncahts.Wnaers, disintegrating a^enfs'a^^ in 
^tRe ti^^cM^^solil^pa^^ ^ fbir€xamj)lc^, ^Wd^rs^hard fiid^sbft^ ' ^ h ; ^ 
capsules and taBl^fs^W 

25 ^|,i^J^a§r{F^^^^^^ 

TO ^tmxm w<i (? ^^^^aij£^#thfeir^ bf^a^ 
'^thl^irib'sP^v^^ 

^caniefs-are bli>vTbi&ly*emplby^ dbsired,^tablets may bexoated bystaridard^^' ^i'^ 
aqueous or noitaquebus''te£hniq&^ conipositions and prepSratibns' should " ' 
30 cbntairi af least O f percent of active' compound. The percentage of active compound 
in these^cbmpNOsi'tio^ 

'^bbut^2' perc^^^^^ 60 {i^rceht bf the weight of the'uriitj The amount of active ' 

^cbrhpouhd iii'i^uch t^^ 

wilf bb^bbtaini^' ' f he^suiti vecdmpburids' can* alsb be admihisteined asintranasal 
35 fonnulations, such-a^7f6rexarhpWrliq^^^ 

-30. 



wo 03/065983 



PCT/US03/02558 



• The tablets, pills, capsuliis/a^^^ 

ais gum tragacamh, acacia; corn starcH or gelatihrextipients's^^^ 
phosphate; a (lisintegrating agent sdciv as' corn starcfii'potato alginic acid; a -^^'^ 
lubricant such as magniwiuni^stei^tei'ahd a'swe^^ sUch'aS sucfbseHact^^^ 

5 or saccharin. When ia dosage unit form is a capsule^^it may cbnt^^^^^ addition to 
' miateriials of the above type; a liquid c'amei' sucll as aYatty dilr'^^' ' " ^^>''ii' • j 
' * g:. ^/aji^^^^^^^^ materials may be pre'sieht to ac6as 4:oatitigs^6r ^^^^^^ 
the physibal form of the dosage unit, ^^br instance/ tdblMs^^ 
siij^' or both. A sy^ 
10 sucrose as a sweetening agehtf 'metHyl' a^ 
- - . a fllvonng suchascheny ororangefl^ 

Solutions drsusperis^^^ active compbiiMs^an ^pifeparedln watfrsuitably 

mixed with a^surf^ ^ihydroxypropylcelluldse bt' 

15 piejiaredlri glycerol, liquid polyethylene glycols and mixtures thiereof in oils. Under 
ordinary conditions of storage aiid* us(e, these preparations contain a preservative to 
prevent the'g^wth of microdrganisnis. ' ' • 

The pharmaceutical forms suitable for inj^ 
aqueous sblutibriis or dispersions and sterile powders for the extem{>braneous h 

20 preparitibri of si^le injectable solutions ordi^peirsi6iis:^*Iri all casesiWe fonh must ' 
be sterile and must be fluid to the exteht that easy syringability existsi:^It must be 
stable under tHe' conditions of manufacture and storage and must be preserved against 
the contaminating actioii of microorgahisms such as bacteria and fungi: ' The carrier ^ 
can be a isdivent or dispersion medium containing, for example, water, ethanol, polyol 

25 (e;g. jglycerof, prbpylene glycol arid liquid polyethylene glycol); suitable' hiixtures * ^ 
thereof, arid Vegetable oils.' - * . r 

ASSAYS: MEASUREMENT QF INHIBm 

vin vitro enzymatic activity was assessed for test compounds via a : 

30 Scintillation Proximity Assay (SPA). In short; tritiated-cortisone substrate, NADPH 
cofactor and titrated compound were incubated with l ip-HSDl enzyme at 3VC to 
allow conversion to Cortisol to progress.rFolIowing.this incubation, a preparation of 
protein A coated SPA beads, pre-blended with anti-cortisol monoclonal antibody and 
a non-specific U^-HSD inhibitor, was. added to each well. The mixture was shaken at 

35 IS^C and was then read on a liquid scintillation counter suitable for 96 well plates. 
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Percent inhibition was calculated relative to a non-inhibited control well andlCsO 
curves were generated. This assay was similarly applied to 1 1 P-HSD2, whereby 
triiiated Cortisol iand NAD Were used as the substrate and cofactor, respectively. To 
begin the assay; 40 nL of substrate (25 nM 3H-Cortisone +' 1.25 riiM NADPH in 50 
5 iiiM HEPES Buffer, pH 7.4) was added to designated wells on a 96-wen plate. Solid 
compound was dissolved in DMSO at 10 mM followed by a subsequent 50-fold 
dilution in DMSO. The diluted material was then titrated 4 fold, seven times. 1 |xL of 
each titrated compound was then added m duplicate to the substrate^ To start the 
reaction, 10 fiL of 1 ip*HSDl niicrosomib from CHO transfectants Wais added fe eabh 

10 well at ithe apprbpriaite cdnbentratioti to yield ap^roxiihktely 10% conversion of the- ' 
stalling materiaf. Fof liltiiiiiaite calciilatibn 6f pci^ent inhibition, a'seVies of well's were 
addecl that represeriteiSlhe ass^^^ and maximum: one istettKat contained ' 

siibstrate Without compound' or ^ (backgrouriii), and another set th;^t contained 

substrate and enzynie withbiiVahy c6 The plates were 

15 spun briefly at a low speed in a oehtriifuge to pool the reagents, sealed with an 

adhesive sfaip^" liiixed^ gently; arid incubated at 37°C for'2 ti. AftW iricubatidii, 45 jiL of 
SP^ feads, pre-susj^rided w monoclonal antibody and non-specific 

i IP-HSD inhibitor, wer6 addeB'tb each Well.' 'The plates Were resealed arid shaken 
gently for greater tha^ at'15*'C. Data Were cdll^cted on a plate baised liquid 

20 scintiliatiori couiifer such as a Tojpcoiint. To control for inhibition of aiiti-cbirtisbl 
antibody/cordsol biiidirig, siibstrate spikied with r.25 hM 3h Cortisol was added to 
designated singlb' wfe'Ul' \ 'j^'^ofiOO compound Wis eidded to eidh dfth&e wells, 
afSlg fil?8f BiMfer'^ii&e^ df^eiiz^ Any calculated inhibiton was due to 

cbmpouira interfering with the Cortisol binding to' the^antibody on the^SPA^'beads. 

^^^^ ^S§ii(YStMA^URE^ DNffflimdN > ' ' ' • 

" ^ In general terms,^a test compound was dosed orally to a mammal and a 

prescribte&^tir^^^ 1 and 24 hours! 

Tritiated cortisohe'was'injected iritavenously, follbwed several minutes later by blbod 

30 collection. Steroids were extracted from the separated serum and analyzed by HPLC. 
TTie reilative levels of 3H^6rtis^^ aiid ife reduction'product, SH-coitiisbii Were ' ^ '^'"^ 
' dietenhihed ifof The 'absolute 

conversion, as well as percentage of inhibition; was calculated from these values: ' 
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More specifically, compounds were prepared for oral dosing by 
dissolving them in vehicle (5% hydroxypropyl-beta-cyclodextrin v/v H2O, or 
equivalent) at the desireh coriCerifi^'tioW to ailow dcf^i 10 milligrams per 

kilogram. Following WbvemigKtfastii^^ dosed^to ICR mice 

5 (obtained from Charles River) by bral gavkge, 0.5 mL per dose per aiiimaj, with three 
animals per test group. . v . . 

• Ai^fertbe-desiiedti^ 
3 3H-(ibriisone ih dPBS W injteyd By t&r vef^^ was b1ig(wi'fOT two 

min followed b^feiitli&asiaiHV^ ^ 

0 reiihioVe^ ahj^'blodci was'cbll^tei^^)^ c^M^ punl^tuiieKT^ blood was set aside in a 
serum separation tube for no less than 30 min at room temperature to.allow for 

.^^iM^Mi^^ mrmmmmw0i8^mMmhs^mMm^^ by 

^ To analyze tIfesWoids in 'the 

15 orgaiiic solvent. A 0.'2 mL Volume of s6r^ ' ■ 

microcentrifuge tube. To this a 1 .0 mL volume of ethyl acetate* was added, followed 
by vigorous vorfexirig for 1 nlin, A quick spin on a micrbcehtrifugje pelleted the 
aqueous serum proteiiis aind clarified the organic supernatant. 0.85 mL of the upper 
organic phase was transferred to a fresh niici*ocehtrifuge tube and dried. The dried 

20 saniple was itsuspendedin 0.2^6 ihL of DKf !SO containing a high cbiiceritrktidn of 
cortisone and cortisol for anialysis by HPLC. 

A 0.200 mL saimple was injected onto H tiletachem thertsil C-18 ' 
chromatography column equilibrated in 30% methanol. A slow linear gradient to 
50%'melhaiiol separated the target steroids; simultaneous monitoring by UV at 254 

25 nm of the cold standards in the resuspensiori solution acted as an internal standard. 

The tritium signal was collected by a radibchrbniatography detector that uploaded data 
to software for analysis. The percent conversion of 3H-corti'sorie to'3H-cortisol was 
calculated as the ratio of AUC for Cortisol over the combined AUC for cortisone and 
Cortisol. 

30 • 

In Vivo STUDIES OF UTILITY : 

Male db/db mice (10-11 week old C57B1/KFJ, Jackson Labs, Bar 
Harbor, ME) were housed 5/cajge and allowed ad lib. access to ground Purina rodent 
chow and water. The animals, and their food, were weighed every 2 d and were dosed 

35 daily by gavage with vehicle (0.5% carboxymethylcellulose) ± test compound. Drug 
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suspensions were prepared daily. Plasma glucose and triglyceride concentrations 
were determined from blood obtained by tail bleeds at 3-5 day intervals during the 
study period. Glucose and triglyceride, determinations were performed on a 
Boehringer Mannheim Hitachi 911 automatic analyzer (Boehringer Mannheim, 
5 Indianapolis, IN) using heparinized plasma diluted 1:6 (v/v) with normal saline. Lean 
animals were age-matched heterozygous mice maintained in the same manner. 

The following examples are provided so that the invention might be 
more fully understood. These exampes are illustrative only and should not be 
10 construed as limiting the invention in any way. 

« ' EXAMPLE 1 

\ ' : Scheme l o 




Procedure: 



: The following compounds were made as part of a one dimensional, 

single pure compound library on a Myriad Core System. All reaction vessels were 

20 .dried, under a stream of nitrogen at 120 for 12 h prior to use. All solvents were 
dried oyensieyj^.for at least 12 h prior to use. AlLsubunits, were. dissolved in 
/apprppriatesQlyentsimmediately priorJouse. . . . _ ... 

, ... .^>,^. .To.each of the .reaction, vessels was added a methylene.chloride ... 
solution of the X-component lactams (1.0 mL, 0.10 nunol, 0.1 M in methylene 

25 chjoride). , Next, )y,^,a^^ a solution of triethyloxonlMm tetrafluoroborate (0,120 mL, 
042,mraj3U1.0.M in m^ chloride). The reactipns vfe;re ^ged for 20 h at rooin. 
ttemperature.^^^en a, solution of^2,6Hj4-tert-butyl-4-m^ ndl^.^,0..12 
. mmol , 0.SM in methylene chloride) was added to each vessel . Then, the methylene 
xhlpride jvas removed from the ^^^^^ via.gas agitation. ,2 mL of^Aphyd^ 

30 .toluene was added .to each vessel. Next,.a solution of adamantyl hydrazide (1.0 niL« 
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0.1 mmol, O.IM in niethanol),was added to each vessel. The reactions were then aged 
for 12 h at 45 ?C, followed, by cheating for, 24 h:at 120 ""P and then cooled to room 
temperature. TTirpughput.the incutotio the i^actipns were gas agitated (l,se^ond ^ 
pulse of nitrogen every.hour). Once cooled to room temperature, the crude reaction. 
5 mixtures were analyzed by LCrMS (Method 1 ). LC-MS, indicated whether or not ,the 
desired triazole compounds, were, formed in the reactions. . , , ^ » 

All crude reactions were.purified^by preparative HPLC,using.mass>ased,det^tion 
(jF^giu:]B,2).^The,^^^^^ for purity by LC-MS; fractions 

10 found to be greater than 90% pure :were pooled into jtared 40 mLJEPA^ vials and 

Purification: - . . 



15 



20 



5 



Figure 2. FractionLvnx HPLC-MS Purification Conditions 

Column: MetaChem 21 x 100 mm C18-A 5 jmi 
Flow Rate: 20mL/min 
Pre-inject Equilibiration: 0.0 min 
Post-inject Hold: 1.0 min 

Gradient: 10 to 100% AcCN/water (0.1% TFA) over 6.0 min 
Hold: 100 to 100% AcCN/watier (0.1% TFA) over 2.0 min 
Ramp Back: 100 to 10% AcCN/water (0.1% TFA) over 1.5 min 
Total Run time: 10.5 miri 

Fraction collection triggered by M+1 (ES+) . 
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Ex, 


Structure 


Name 


Retention 
Time 
(min) - 


MS ESI 
(rn/z) 


LI 




3-(l-adaniantyl)-5- . 
(cyanoinetnyl;-o,p- : 
dimethyl-5,6,7,8- 
letrahydro[l,2,'4]tria 
z6lo[4,3;a]pyridine 
trifluoroacetate salt 


1.603 


325.3 : 




CHj CH3 

. N 

'• ' ■ - • - 






LI ; 




3-(l-a.damantyl)- 

(Iihydr6[i ,2,4]trjazo ; 

io[3,4'-. , ' 


1.663 

: 


306.1 




— • > 


a J 1 scxjuinoxinc 
trifluc)roacetate salt \. 






1-3 




3-( 1 -adamantyl)r8 - 
benzyl-5,6,7,8- 
tetrahydro[l,2,4]tria 
zolo[4,3-a]pyridirie . 
trifluoroacetate salt 


l.o07 


"J AO 














riiethoxy-5,6,11,12- , 


1 MR 




. i 
1 

1 
i 




tetrahydro-5,12: 
ethanori,2^41tnazoI 

o[4.3r , . \ 

cl r3 Ibenzazocine 
cj^jpenz^ocme . 

tnfluoroacetate salt , 






1:5 




'(+/-)(6aR 
3-(l-adamantyl)- 
i5,6,6a,12a. . ■ 
tetrahydro[l ,4]benz 
,odioxino[2,3' 


1.182 ■ 


363.^ 
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• . - - ' 


cl[i,2,4]triazplo(4; 










37alDvridine, " j,- i v- 










trifluproacetate salt 


\ 




x-o — 






1 682 




1 




r5 5L6 7 9 9a- 

i ■^^ ;!iv.;•■r^•■;^s-r.:;J^_ 
hexah vdroF 1 2 41tri 


1 


i 

1 
1 






:azolo[4,3- 
|fllquinolin-.8(4fl)- 


I 








lone ethylene ketal 
1 tti fl uoroac'et ate sal t 


f 

i 








3T(l=adamantyl)-8r . 




[ 272X. 




methyl-5 .6,7,8- 










tetraHydro[l,2,4]tria 
zolo[4,3-a]pyridine 
trifluoroacetate salt 






1 ft 




. : . ' vi ■ : t, t;; 

'^-^ 1 _!iHsinnct'nt'\/1^— 
^-^l-aUaIll<lilLjrl /— U- 

! methyl-6-phenyl- 
5,6,7,8- 

tetrahydro[l,2,*4]tria 

zolo[4,3-a]pyridine 

trifluoroacetate.salt 










3-(l-adamantyl)-6- 


2.013 


368.1 




(4-chlorophenyl)7 
5,6,7^8- ' 
tetrahydrp[l,2,4itria 
zolo [4,3-a] pyridi ne 
trifluoroacetate salt 








a 
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MO 




3-(l-adamantyI)-6- 

(2-inethyIphenyl)- 

5.6,7,8- 

tetrahydro[l,2.4]tria 
zoIo[4,3-a]p.yridine 
trifluoroacetate salt 



1.977 



Ml 




3-(l-adainantyl)-8- 

methyl-6-phenylr 

5,6.7,8- 

tetrahydro[l,2,4]tria 
zo|o[4,3-a]pyridine 
trifluoroacetate salt < 



1.963 



M2 




3'-(l-adainantyl)-6- 

(4-fluorOphenyI)- 

5:6,7;8-'^'^'-^^ 

tctrahydro[l,2,4itria 

zol6[4;3-d]pyridine 

trifluoroacetate salt 



1.903 



M3 , 





v3i:(l radamantyl)-6- 
{^2|Ghlorophenyl)- 

tetraliydfoCl .2,4]triai 
zolo[43-a]pyridine 
trifluoroacetate salt 



1.985 



M4 




3'^(l^adamantyl)r6- 

(lar-biphenyM- 

yl)-^K'3-niethoxy-3- 

oxppropyl)-5,6,7,8- ; 

tetrahydro[l;2i4]tria 

zolo[4;3Ta]pyridine 

trifluoroacetate salt 



2.205 
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1-15 

i 

, ^ ■ f- 
't \ 

J 

f 




b-(»l^adainantyl)H6-' 
•(hl.VbiphenyI-4-;, i - 
iYl)^5^6,7,8r^ . ■ :~ 
'tetrahydroDl,2i4Jtria 
:Zolo[4v3$7a]pyridine 
trifluoroacetate ^salt 

; >f-?'>-ttjb>.uqii^ 


: 2.244 

1 

\ 
5 

i 
i 


': 410.0 

i 


! 1-16 




l3§(4 -adaman tyl)-6- 

dichloFOphenyl)f 
;5;6,7.8- 

tetrahydro(l,2,4]tria 
zol6[4,3-a]pyndirie 
trifluoroacetiate salt 


1 2.044. 

i 

i 

t 
i 


402.5 

•1. 


1-17 




3-f 1 -adamantvn- 
6,7Hdiphenyl- 
5,6.7,8-^ - ^ 
i teti;ahydro[ 1 ^2,4] tria 
zolp[4,3-«lpyndine 
trifluoroacetate salt 


2.150 


i 410.3 


1-18 




3-(l-:adaniantyJ)-6- 
cyclohexyI-5,6,7.8;" 
tetrahydro[1.2,4]tria 
2olo[4,3-a]pyridine 
trifluoroacetate salt 


. 2.109 


340.4 
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1-19 




3-(l-adamantyl)-7- 
.phenyI-5,6,7,8- 
tetrahydro[l,2,4]tria 
zolo[4,3-a]pyridine 
trifluoroacetate salt 


1.812 


334.2 


1-20 




3-(l-aclamantyl)- 

5,6-diphenyl- 

5,6.7,8- 

tetrahydro[l ,2,4]tria: 
z9lo[4»37a]pyridine 
trifluoroacetate salt 


2.187 


410.5 


1-21 




3-( 1 -adamantyl)-6- 
(etiiqxycaitionyl)- 
, 5.6,7^8-^. ^^V„ 
jtetrahydrp[ 1 ,2,4] tri a 
. 2olo[4,3-a]pyridine 
. trifluoroacetate salt 


1.610 


330.2 : 


1-22 




3-( 1 -adaman tyl)-5- 

phenylr5,6,7^8- 
tetrahydfo[l,2,4]tria 
: z61o[4,3-d]pyridine 

rllui'lUUIUavCullC'aall ] 


1.857 


334.0 


1-23 i 

.»... 

j. 
1 




i3i('i-aciam'antyi)-- i 


2.123 ■ 


409.8 


1 
1 

1 




-5'6;7;8- 1 
tetrahydrbpl,2;4]tria 
i zi3ilor4 3-alDvridine 
ytrifluoroabetate salt ' 






1-24 _ 




'3i<i-adiainanfyl)-5- 
methyr-5,6;7i84 
'tettahydro[r;2;4]tria 
z61o[4,3-a]Ryridine 
trifluoroacetate salt 


1.531 ' 


272.1 
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1-25 

! 




3-(l-adamintyl>7r« 

tetrah'ydrbf 1 j274]tria 
zdl6[4;3-a]pyridine 
trifliiofoacetate salt 


1.858 


314.2 

1 


1-26 

ji 


1 \ 


3-f 1 -adahiafitvl^i-S^i * 
itetraHy{Ir6[4^2,4]tria 


\ i 778 

1 


! 408.2 

i 

! 
( 

i 

i 

[; ■ 


i ! 




|zbto[4«3!^pyti'dine 




j . ^ 












' 1-27 




3KF4daraant^l)^9^- 
cHl<Sf(S^5|6-^* ? v.-! : > ' 
dihydro[l ,2,4]triazo 
lo[3.4. 

a]isoquinoiine 
itriflu.or:oacetate salt. 


1.793 

1 


• 340.2 


1-28 




3-n-adainantvlV7- 
benzylr6,7,8.9- 
tetrahydro-5/f- ; 
[l,2,4]triazolp[4,3T 
d\\\ 4]di2U2:epi ne bis 
(trifluprqacetate) , 
;salt ,• - ' . 


1.305 


363.5 


1-29 




(5aR,9a5).3-(l- 
adamantyl)^. 
5,5a,6,7>9a,10- 
hexahydro[l,2,41tri 
azolp[4,3- . . 
&]isoquinolin- 
8(9//)-one ethylene . 
ketal. 

trifluoroacetate salt 


1.631 


' 370.4 
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1 

l-J\J 


r 

i 


• • < . > - J . . 


3-(l -aaamaniyi j-o- 

[2-(2-methyM,3- 

dioxoIan-2- 

yI)ethyl]-5,6,7,8- 

tetrahydro[ 1 ,2.4]tria 

zoio[*f,^-tzjpynuinc 

trifiuoroacetate salt 






1-31 


i 




3-(l-adamantyiV8- , 
phenyl-5,6,7,8- 
tettah);dr6[l ,2,4]tria 1 
zolp[4,3-a]pyridine 
trifiuoroacetate salt 


1.741 


334.1 



EXAt}IPLE2 



Scheme 2 




and r2 =HwGK^ ' 5f ^ * 
m = 0or1 



: Pibcedure: j ^ . 



'•'it; 




jThe following compounds were synthesized as part of a 2-D, single, 
; pure compound library using a Myriad Core System. All reaction vessels were dried 

I ' ; i} ,T : .f- ... ! ^>'; » : ' 

10 I under a strearn pf nitrogen at 120 °C for 12 h prior to use. All solvents were dried 
I over sieves for at least 12 h pripr'to use. All subunits (imino ethers and acyl 
: hydrazides) were dissolved in appropriate solvents immediately prior to use. The 



I ^preparation of the library: 
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Substance 


Amount 


Cone. 


Mmol 


equivalents 


Anhydrous 
Ethahol 


2.8 mL 


N/A 


N/A 


N/A 


X-axis 
Iminoether 


6.48 mL 


6:25 M in ' 
'Anhydrous ' 
Ethanol * 




L2 


Y-axis 
Hydrazide 


OLT l irnL ' 


te^iii^ 




-i OA :^ ^r'iuSj 


Toluene 


3to4mL 


N/A 


N/A 


N/A 



: C>1\ 



r ' • Td'WmL fritted Myria^ reaction vessels under nitrogen was added 2.8 
mL of (anhydrous ethanol. To each-of the reaction vessels was then added an ethanolic 

5 solution of the X-component imino ethers (6.48 mL, 0. 12 mmol, 0.25 M in elKanol): 
Next, was added the appropriate Y-component hydrazide (0.71 niL, 0.1 mmol, 0.14 M 
in 2.5:1 DiMF: Ethanol). The reactions were aged for 1 h at room temperature 
followed by 48 h at 80 ^C, after which they were cooled to room temperature. 
Throughout the incubation, the reactions were gas agitated (1 second pulse of nitrogen 

10 every hour). Once cooled to room tenij^rature, the cmde reaction mixtures were 
analyzed by LC-MS (Method 1). LC-MS indicated that the reactions containing 5- 
methoxy-3,4-dihydro-2H-pyrrole (n=l)'had'formed adducts with the appropriate 
hydrazides but failed to dehydrate to the triazole ring; the remaining imino ether based 
compounds had all formed the desired triazole. The; 5-methoxy-3,4-dihydro-2H- 

15 : pyrrole (n=l) based compounds were returned to their original reaction vessels, 

i diluted to 4 mL total volume with dry toluene, and heated to 130X for an additional , 
: 24 h. Analysis by LC-MS indicated th^t reactions were complete. 

All crude reactions were purified by preparative HPLC using mass 
, based detection (Method 2). The collected fractions were analyzed for purity by LC- 

20 MS (Method 3); fractions found to be gre^ater than 90% pure were pooled into tared 40 
mL EPA vials and lyophilized. 
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HPLC Purification Conditions: 



Analytical LC Method 1: 



10 



15 



Column: 
Eluent A: 
Eluent B: 
Gradient: 

Flow: 

Column Temperature: 
Injection dinount: 
.Detection: 



MetaChem Polaris C-1 8A, 30 mm X 4.6 mm, 5.0 jim 

0.1%TFAin Water 

0. 1 % TFA in Acetonitrile 

5 % B to 95 % B in 3.3 mih, ramp back to 5 % B in 0.3 
min ' 

2.5:niL/min 
50 ^C 

5 \il of undiluted crude reaction mixture. 
UV at 220 and 254 nm. 

MS: API-ES ionization mode, mass scan range (100- 

600).. 

ELSD: Light Scattering Detector 



20 



25 

TO 



30 



Preparative EC Method 2: 

Column: 
Eluent A: 
Eluent B: 

iPierinjait Equilibration: 

IF^Ssf?Intje£^ 
tX3fSdi6h{:^^i^v^-f^^i^-: 

CFlbwV^H 

i Coluinh Temperature: 
^Injection amount: 
vDetection: 



MetaChem Polaris C-18A, 100 mm X 21.2 nmi, 10 (mi 
0.i% TFA in Water 

;;0d %g!FA;injiAcetonitrileQ' ^ - : 

rliOminj© 5»i»*T52M^ 
>1^0niinn'::}nj.;c ,:-.-aoi: • 

v lO,% B to 100 % B in 6.0 min, hold at 100 % B for an 
ladditional 2.0 min, lamp back from 100% B o 10 % B 
in 1.5 min 

;20ml:/min >: « S ■ ■[ v ; 

ambient / ♦ ^ ' - ' 
1:5 mL of undiluted crude reaction mixture. 
MS: API-ES ionization mode/mass scan range (100- 
600), fraction collection triggered by detection of M+1 
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Analytical LC Method 3: 

Column: 
5 Eluerit A: 
: Eluent E:/ ' ' 
Gradient: 

Flow: 

10 ColufhhTemperature: 
r ; Injectibri^aM)[un(: 

Detectibifis c^-Ji'iiM '.viiotr 



15 



. MetaCheiil Polaris C- 1 8Aj 30 mm X 2.Ommv;3.0;jim 
0:l%TFAin Wiatert ' v^ ^ : i ^ ^^.ir,^- 
O.r % TFA in Acetonitrile 

5 .% Buo^gS % B in 2.0 min, ramp back to 5 % B in 0.1 
mini's 

lV?f5:it^min'0.^^'iM' '.^tii*> p^/CfV i\\0:^ « B 
6(Xf # K ?o I 8 ? 0 J>^F} 5^M00 tip B tpi- 5Si 
S!(4 ofiundiluted fraction 
lfV>a«220 and 254 nm 

MS : <ABIrESridmziationrniode, mass scan range (100- 

600)- L; ' , 

ELSD: ilight Scattering Detector ^ 



Lvophiiization Parameters: 



Initial Freeze Setpoint: 1 hour at -^70 - ^ ' ^ : » - 
20 Drying Phase Condenser Setpoint: -50 ^'C 



Drying Phase Table: 



Shelf Temperature CQ 


Duration (min) 


Vacuum Setpoint 
(mTorr) 


-60 


240 


25 


-40 


240 


25 


5 ■ •• • ■ • 


480 - ' 


'25 • ••i. •• < • . 


20 


1000 ■ ' 


25 
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Table of Compounds: 



Ex. 

• .1 


Structure ' 

. \ 


Name 


Reten- 
tion 
Time 
(min) 


MS ESI . 




r 

.H3C> 


• CH3' ^ " • 

J ^\ 




adaiTiantyl)methyl]- 

5.6I7.8- 

tetrahjrdrot 
zolp[4,3;a]pyridine 
trifluoroacetate salt 


1.982 


313.89 


2-2 










3-( 1 -adamantvl)- 

hexahydro[ 1 ,2,4]tri 
azolQ[4,3-a]azocine 
trifluoroacetate salt 


1.590 


285.7 


! 








3-(l-adamantyl)- 
6,7Hdihydro-5i/- 
pyrrolo[2,l- ' 
^r][l,2,4]triazole, 
T^nfiuocSM^te^^^ 


1.254 

i 

4 


243.7 

j 




H3CI 


H3C 




adamantyl)-6 j-; 
dihydro-SH- 

c][l,2,4]tria2ole 
trifluoroacetate salt 


1.577 1 


271.92 j 

! 
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N— N 


3-(l-adamantyl)- 


1.394 


257.54 






5,6,7.8- 












tetrahydn)[l,2,4]tria 
zolo(4,3-^«]pyridine 
^trifluoroacetatc.salt ... 






M 


. X ' "•-X * , - 


N — N ) 


i adaman^^ 
5,65- ' 

1 tetrahydrof 1 ,2,4] tria 


: 1.571 

i 

I 

i 
1 

i 


j 271.8 

t 
i 




1 ■ '"V 






1 

j rm 

r ' '. 




■ 






!3-(3„5-diinethyl-l. 
adamantyl)r5 ,6,7,8- 
tetrahydro[l,2,4]tria 
zolp[4,3-a]pyridine 
trifiuoroacetate salt 


1 1.710 

j 

i 


f 285.5 








3-[(3,5,7-triinethylT 
1. ' 

adamantyl)methyl]- 


: 2.048 


327.0 




T 














6 7 8 9-tetrahvdro- 










u 


.'.5//- 

[l,2,4]triazolo[4,3- 
a]azepine 
trifiuoroacetate salt 




. 


■ 








M 


H3C 




; 3-(3,5-dim^^ 


1.773 


299.4 






adamantyl)-6,7,8,9- 










tetrahydro-5i/- 




'.{':' ■■■ 






[l,2,41triazoIo[4,3- 
a]azepine 
trifiuoroacetate salt 






2-10 




3-(l. 

adamantylmethyl)- 

5.6,7,8.9,10- 

hexahydro[1.2,4]tri 


1.739 


299:9 . 
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azolo[4,3-a]azocine 
trifluoroacetate salt . 






oil 


CKi ... 


'3-l(3,3,7-tnmetnyl-. 

1- ^ - . . 
adaniantyl)methyl]- . 
5,6,7,8,9,10- V; . 

hexahydrd[ r,2,4]tri 
a2olo[4,3-a]azocine 
trifluoroacetate salt 


O 1 Oil 

• t • \ 

- ' . 


r-34r.O » 


2-12 




3-(3,5-dimethy]-l- 
adamantyl)- 
5.6,7,8.9,10-^ . 
hexahy<fro[l ,2,4]tri 
azolo[4,3-a]azocine 
trifluoroacetate salt 


1.874 


313.9 


2-13 




3-(l-adamantyl)- 
6,7,8,9,10,11- 
hexahydro-5f(- 
[ 1,2,4] triazolo[4,3- 
a]azonine 
trifluoroacetate salt 


1.709 


299.9 


Z-14 

= J" 
1 
I 




adamantylmethyl)- 

hexahydio-5fl'- 
v[i-,2;4itriazolQ[4^3- > 

trifliiAmflcet'jitp QAlf 


t 


1 1 O O 

ili.o 


2-15! 




3.[(3,5..7.rtijjethyl- 

adamantyOmethyl]- > 
6,7,8,9.10,1 It. 
hexahydrorS/i/- 
[1.2,4]triazolo[4.3- 


2.220 


355.9 : 
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tri fluoroacetate salt 



2-16 




;adamantyi).^...^,.^. 

6,7,8.9,10,11. 

; hexahydrorSHj;^ , y ^ , 

?[l,2;4]tria2olo[4v3r 

ia]azonine. 

\ trifluoipacetatef salj: 



1.988 



328.1 



EXAMPLE3 ,V^ 

5 ?c *i V * W » i 

1 ;HjS^;i;iJitXiiJ3v;f>X;> 



Procedure 3A 



H2N— NH 



NH ^ CHaCIa 




aq NaOH 



HN— NH 





3^11 



^ Preparation of 5-fl-adainantvn-4-phenvl-4H«lv2:4-^triazole'3-thiol (3-11) 

./PyricUnc (0.808 mL, 10 mmol) was added dropwise at room 
. temperature to a.stirred solution of 1-adamantanecarbonyl choride (A) (1 g, S mmol) 
10 and 4-phenyl-3.thiosemicarba2ide (B) (0.845 g, 5,05 nrniol) in CH2CI2 (10 mL). 

; After stirring for 4 h, the solvent was removed in vacuo, and the residue washed with 
water and dried to give l-(l-adamantylcarb6nyl)-4-phenyl thiosemicarbazide (C). 
MS: 330 (M+1). 
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A mixture of l-(l-acIamantylcarbonyI)-4-phenyIthiosemicarbazide (C) 
(1.48 g) and 2 N NaOH (45 mL) was heated for 1 h under reflux in a N2 atmosphere 
and filtered. The filtrate was acidified with cone HCl to pH 4. The precipitated solid 
was filtered, washed with water and dried to give 5-(l-adamantyl>4-phenyl-4H- 1,2,4- 
5 triazole-3-thiol (11). MS: 312 (M+1). 

Compounds 3-10, 3-21, 3-22, 3-25, and 3-30 were prepared by 
essentially the same procedure from l-adamantylcarbonyl chloride and the appropriate 
4-substituted-3-thiosemicarbazide. 





NaOMeMeOH^ ^^4^:7^% 

Preparation of 3-(i4damantvnU-ethV^^^^ (3-2) ' 

5-(l-Adamantyl)-4-ethyMH-l,2,4-triazo^ 

15 Forsch. i9!^l, 47, 1260-12iS4) (4b rrig, 0. 15 Wimol) and 0.5 M iriethanolic NaOMe (0.3 
mL, 0 15 nunol) in hfiethanbl (1 niL) was heated under refliix for 10 min. Ethyl iodide 
(12 ^il, 0.15 mmbl) was added, and the mixture was heatdd under reflux for 2 h. The 
methanol was removed in vacuo, and the residue was partitioned between CH2CI2 and 
water. Tfie organic iayet was ^Inek'ijSi^ McileV^poratwl m vacuo: The residue 

20 was purified by chromatography on silica gel with 10% MeOH in CH2CI2 to give 3-(l- 
adamantyl)-4-ethyl-5-(ethylthidMH-l,2.4-m^^ 

W^l5^?r; Compounds 3-1 through 3-9, 3-12, 3-13, 3-14, 3-23, 3-24, 3-26 

ghrpiughfS^ 

essentially the same procedure from the appropriate 4-substituted 5-(l-adamantyl)- 
25 4H-1 ,2,4-triazole-3-thiol and a bromide or iodide. 
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Procedure 3C 



A-^T^^'U DBU DMSO /rJ^'^^N 
nA ^ 

,i, , E,.N2y;. : .:Srt ^„o.-S!??^?v>.k:. H2N' S-^ 

Preparation of 3rf lradamantvlVS^(ethvlthioMH^1.2.4-tri^^ 

salt (3-19) r<jrjlQ<:u(;^ ; ^liu'^sij 7-^' ^-jn' 3^3^' j-'S^* :^3§- 




(E, 

10 mmoi), 0:3 M TiS-Kliazabicyclof^^^^^ DMSd (0.33 mL, 0. 1 

mmol) in DMSO (0.66 heated at 65"" for '5 The reaction niixture w^as 

purified directly by reverse jphase HPLC on a C-18 silica gel coiumn using an 
acetohitrile-0.l9i trifluoiroacetic acid gradient. Fractions containing the product were 
lyophilized to obtain 3-(l-aclam£mtyl>5-(eth 

15 trifliiorpacetate saJt (i^) lyl^ ' ' ^ ' -1 . ! ' 

* ^ ' ■ Compounds 3-17 to 

essentially the same procedure from the appropriate 4-substituted 5-(l-adamantyl)- 
4H-l,2,4-triazoie-3-thiol and a bromide br iodide. Compound 3-38 was prepared by 
the same procedure except that twice the amount of DBU was' used/With 1 ,3- 
20 dibromopropSuie. ilie trifluoroacetate salts of compounds 3-15 and 3-16 were 
converted into the free bases by neutralizing the trifluoroacetic acid with excess 
aqueous sodium bicarbonate, extraction with CH2Cl2> drying (MgS04), and 
evaporation in vacuo. 
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Procedure 3D 




Preparation of 4-r3-f l-adamantvl)-5-mercapto-4Hrl\2,4-tria2ol-4-vl1butan-l-ol (3-36) 
5 A mixture of 4-hydroxybutyl isothiocyanate (Gy Synlett. 1997„7?3- ; 

774) (300 mg, 2.3 inihol), 1-adamantanecarbonyl hydrazide (388 mg, 2 mmol) ih 
ethanol (6 mL) was heated under reflux for l.S h*.* '^After standing overnight at room 
temperatureVthe solid was filtered, washed with ethanol and dried to give 1-(1- 
adamantylcarbonyl)-4-(4-hydroxybutyl) thiosemicarbazide (H). MS: 326 (M+1). 
10 A mixture of l-(l-adamantylcarbonyl)-4-(4-hydroxybutyI) 

thiosemicarbazide (H) (471 mg, 1.45 mmol) and 2 N NaOH (12 mL) was heated 
under reflux in a N2 atmosphere foriLS h. Tjie cooled'reaction was acidifiedi^yithr 
;Cpnc/H€;l to:pHr4v:' llieiprecipit^^ washed with water and dried 

(t|qr^i;vet4-,[3.^(drad 

1,5 ^lSjH^08i:(Nfe?l)i;ct^.rv n-in- lU^'c^"' J^'^' '"'.-^.vTJ'rn ' Kr'->r:- ^ .^^ 

10 vioqn? w crji,j>o);sGomp^und;3T42iiWaS:.preparqi^ b^^^^^ prqc(5dure from 

.U=adamahtylcarbonyl hydraaide and j - ,i 

U'^'c^i' *-?xctc;^ * Vvsr'i . Procedure 3E > ■ , v. ; .^-^i.,*.:.- " ^ - 
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Preparation of 3-fl-adamantvn-S.6J.84etrahvdn>rL2.41triazolof34^^ 

f3-37) ^ C 

A solution or4-(3-(l-adamantyl)-5-niercapto-4H-l,2,4-tri^^ 

yl]butan-l-ol (3-36) (60;mg) iti conc.-HCi.(6:m^^ was^heated^t 65 for 20 h. The 
5 cooled solution was added dropwise to 10% aqueous NaaCOs (75 mL). The gum that 
./) precipitated was extracted four times with CH2CI2. The combined extracts were dried 

(MgS04) and evaporated in vacuo. The residue was purified by reverse phase HPLC 

on a C-18 silica gel column using an acetonitrile-0.1% trifluoroacetic acid gradient. 

Fractionsjcontaining^hevprpduct wer^qonibinedtandjrend^^ excess 10% 

10 sodium carbonate;.- After;rem<^>fing^irtQst^^^^ {jUiiiJ 
^ splution^wasvjsxjtracted five times with CH2CI2. The combined extracts were dried 

(MgS04);andfevaporated\itt.y^ 

tetrahydi!Q[l;2i4]triazolo[3,4^b^ ..: , .v . ,;.?c .: 

! . * c Compound 3'?44iwas prepare,d^by essentially <t^^ 
15 5T[3<l-adamantyl)-5-mercaptOr4H-1.2.4:rtri^^^ , 

A , . Table of Compounds 



Ex. 


Structure. . 


Name- ... 


Method 


MS ESI 


hi 


• • • C^' ' • 


3-(l-adamantyl)^thyl- 
Sr(methyltiiioHH-l,2,4- ; 
triazole 


,3B 




3:2 




3-(l-adamantyl)-4-ethyl- 
5-(ethylthio)-4H-l,2,4- 
triazole 


3B 


292 


hi 




3-(l-adamantyl)-5- 
(cyclohexylthio)-4-ethyl- 
4H-l,2,4-tria2ole 


3B 


346 


M 


\ 


3-(l-adamantyl)-5- 
(benzylthio)-4-ethyl-4H- 
1,2,4-triazole 


3B 


354 



-53- 



wo 03/065983 



PCTAJS03/02558 







. 3-:(l-adamantyl)-5- ^ 
(cyclpheptylthio)r4-ethyl- 
4H-l,2,4-tnazoie 


3B 


360 


M 




3-(l-a4am:antyl)-5- 
(niethylthio)-4H- 1 ,2,4t 

tnazole.. .. 


3B 


250 


M- 




3-(l-adaniantyl)75-[(4- 
chlorpbenzyl)thio]-4- 
* etnyl-4H- 1 ,2,4rtna20le 


3B 


388 






3-(l-aclamantyl)-5- 
(cyclohexylthip)-4- 
! metnyl-4n7l,2,4-.tnazole 


3B 


332 






3-(l-adamantyl)-5- 
[(cyclohexylmethyl)thio]- 
4-ethyl-4HTl,2,4Ttoazole 


3P 


360 


3-10 




\;.^.5:r(l-a^^^antyl)r4- 
isopttX)py}r^H- 1 ,2,4- 

. triazplerSTthiol. . 


3A 


278 i 


3-11 




5-(l-adamantyl)-4-phenyl- 
4H-V,2,4rtriazqleT3-thiol 


3A 


312 


3-12' 


_ ^ 


3-(l-adamantyl)-4- 
_isopiX)pyU5r(raethylthio)T.. . 
^ 4*i~lf4>4-ina20ie 


3B 


292 


3-13 




3-( 1 -adamantyl)-4-benzyl- 


3B 


340 


7-U \ 




5-(methylthio)-4H-l,2.4- , 






"i.lA i 

1 




5-(methyithioHH-U ; 

,'triazole . 






■3-15 1 

'r 
t 




. 3-tl -adamantyi)-5- { (2- - 
. . (l,3-dioxolan-2- 
yl)ethyl]thio )-4-raethyl- 
4ri-i,2l4ktriazble 


ic . 


35CI 



; .. . — i — ^- — ' : ' rr^ 
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3U6 

t 




.. 3.(.l-adamantyl)-5r{[2- 

yl)ethyl]thio } ;4^metHyl- 
4H-l,2,4^triazoie 


3C . . 


364 


3rl7. 


i 


3-{(5-(l-adainantylHr_ . 

i methvl-4W-l 9 4-tria7ol-'^- 


'i. 

. 3C. 


. 308?^. 






1 * yllthiojpropan-l-ol ; 
I . ; trifluoroacetate.salt 






'3-18 

; Fi*:^ 


U- 


1 3-{ [5-(l-aiciainantyl)-4- 
i annino-4iFr-l 9 4-tTifl7ol-3- 

u tliio.}jM:opan=ldoL.. 


i 3C 


309* 


i 




; tnfluproacetate.salt 






' 3-19, 

\ i ■ 




3-( l-adarnantyl)-5- 
L (eth)athi<^^-i^.4^ 

triazo]<-4^ainine ■ > 

trifluoroacetate salt 


3C 


279* 


3-20 

> ■' 





341-adamantyl)-5- 

r ^^nv^irfin-'^- 
ylmethyl)thiQ]n4H-l,2,4- 
4 ^,/triazol-4-amine'.r^ 
trifliioroacetate salt 


30 


342* 

._ .i? 


3.21 




5-( 1 -adamantyl)-4-(3- 
methoxypropyl)-4HTl ,2,4- 
triazple-S-thiol 


3A 


308 






1 -adamantvn-4-r2- 
piperidinTl-ylethyO-^Hr 
l,2,4-triazole-3-thiol 


3A 


347 


3-23 




3-(lTadainantyl)-5- . 
(ethylthip)-4-(3- 
methoxypropyl)-4H-l ,2,4- 
triazole 


3B 


336 


3^24 


% 


3-(l-adaniantyl)-5- 
(benzylthio)-4-(3- 
methoxypropyl)-4H-l ,2,4- 


3B 


398 
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triazole 






3-25 




5-(l-adamantyi)-4-(2- 
.furylmethxI)r4H-l,2,4- 
. triazoleTSrthioI 


3A 


316 


3-26 




l.{2-[3-(lradamantyi)-5- 
(ethylthio)-4H-l ,2,4- 

triazoM- f 
yl]ethyl}piperidine 


3B 


375 


3-27 




, 3-(l-adaniantyl)-5- 
(ethylthio)4-(2r , 
furylmethylHHTl,2,4- 
triazole 


3B 


344 . 


3-28 




3-(l-adaniantyl)-5- 
•(benzyltnio)-4-(2-:. . 
,fui7lmethxlMKTli2,4- 
.V! ' triiEteole, 


3B ; 


406 


3-29 




V{2-(3-(lTadainantyl)^S- 

. (benzyltnio)-4H-l,2,4- 
triazol-4- 
yljethyl Ipiperidine 


3B 


437 


3-30 

i 

• . i 




5-(l^adamantyl)^- 
(tetrahydrofuran-2- . 

5if'^6i.azoIer3,^thioL 


3A 

1 
( 


332 






..%(i-a<4aniantyl)T5- 
(ethylthto)^ v • 


3B 


348 : 


1 

, I 




(tetrahydrofuran-2- 
. triazole . ^ 






3-32. 




: .3-(l-adamantyl)-5r . 
(benzylthio)-4.^ 
(tetrahydrofuran-2- 
.yImethy!)r4H-l,2,4T 
triazole . 


3B 


410 

5- . 
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3-33 




3-(l-adamantyl>4- 
isopn>py}-5-(ethylthio)- 


-3B 


306 


'3-34 

! 




i 


3-(l-adamantyl)T4- 
isopropyl75-.(benzy]thio)- 


: 3B 


; 369 


3-3S 

J 






j 3-({[5,('l.y^amantyl)^H- 
(l;,24-iti?azol-3T 5. 


' 3B 

i 
I 

i 

f 


; 327 

i 


} 




; 4-P^(tl,adam4nt^fP-j5- 


1 




tri^oln4t>ylGliutan4\ol 


i • • 






:. 


:teti^yffrp[4v24]triazolo[3 
,4rbi[l:,31thiazeRii]ife. 






3-38 




3-(l-adamantyI)-5,6,7,8- 
ieiFanycuO[-x ,z,*i-jiHazoioi j 
, ,4b][l,3,4]thiadiazepine 
trifluoroacetate salt 


3C 


291* 






J *v I IP "\ -aoainaniy 1 ^-4- 
methyl-4H- 1 ,2,4-triazpl-3- 
: yl]thip}methyl)pyridine 

♦ti tIi ir\fvVQr*Af colt* 






3-40 






4-({ [5-(l-adamantyl)^-. 
methyl^H- 1 ,2,4-tria2ol-3- 
v^thio Imethvnnvridine 


3B 


341 


3^1 






2.({[5-(l^adamantyl>4- 
methyMH-1.2,4-triazol-3- 
yl]thio ) methyOpyridine 


3B 


341 


3-42 






5-I3-(l-adamantyl)-5- 
mercapto-4H- 1 ,2,4- 
triazol-4TyI]pentan-l-ol 


3D 


322 
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3-43 


? • » 
« • 1 ■ • 




3-(l-adamantyl)-5-{[2- 

^ 1 , J-ul OAall-^- 

' yI)ethyl]thio)-4frl,2.4- 
. ' • • tiiazbl-4-ainine : ■ • • 


3C 


365 


3-44 




3-(l-adairiantyl)-6,7,8,9- 

lecran yuiO- J iT- 
- = [li2,4]triazoI6[3,4-= 
b][l,3]thiazocine' 


3E 


^ 304 


•^3i45-:' 

''1 






" • 4-[3-(l-adamantyl)^5- 
(etHylthi6HH-l;2i4^ 
. inazoi'-*f-yijuuiaiiTi-oi . 
trifluoroacetate salt . 


.3G 

» -I". : ill' S 


336* 


3-46' 


< ; 

' \ [ \ 




^ 4-{3'-(l-adamantyl)-5- 
^ i ^[(pyridin-3- 

^^WazoMi-yl }butah-l^I 
' tnflubroacetiate salt 


3C' 


'! 399* 






**--j^j-^^i-aaairianiyi ^- j- 
(methyltHi6)-4H-1.2.4- 

, triazpl-4ryl]t>uta^ 
trifluoroacetate salt 












"dwiiiianiyi / J iv^ 
. ^uorobenzyl)thio]-4H- 
Vl,2,4-triazol-4-amine r - 




J JO 






|[(c:^clohexylmethylHfiib]- 
4-methyl-4H-l,2.4- 
triazole 


' '^ / 


345 


3-50 




* 

CH,;",''^Oi.' 


3-1[ 1 -adaman ty l)-4-methyl - 
5-(mkthylthioV4H-l .2.4r 
\/ /triazole 


3B 

} 


264 










♦free 
base 
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EXAMPLE4 



! 



: Procedure 4A 




TfO: 



|65<> 5hr ^ 





Preparation of 3-'fl'adamantvlM,5-dicyclopropvl-4H-1.2.4^triazole) (4-77) 

A mixture of N-(cyclopr6pyl)cyclopropanecaiboxamide (A) (2,08 g, 

10 16.6 mrnoi) and methyl trifluoromethanesiilfdnate<1.88 rhL, 16.6 mmol) was wanned 
at 65° in a nitrogen atmosphere. After a few minblti&s^a dea^ After 
20 min' the melt was cooled and formation of the imino^ether triflate salt (B) 
confinhed by ah NMR spectrum. Toluene (26TnL)'. triethylahiine (3.86 mL, 27.7 
;mmoI) and adamantane-l-carbohydrazide (C) (2.15 g, 11.1 mmol) were added, and 

15 the two-phase mixture was stirred at 65° for 5 hi The mixture was heated at 1 10° for 3 
h. The cooled reaction wasjdiluted with ethyl acetate (75 niL), washed with water (75 
mL) and saturated brine (30 mL), and dried (MgS04). The ethyl acetate was 
.evaporated ih.vacuo to give 2.92 g of a yellow'syrup. Flash chromatography on silica 
gel with ethyl acetate eluted the oxadiazole D. Elution with 7% methanol in ^ . 

20 'chloroform and evaporation in vacuo gave crude :4-77; Recrystallization from 

isopropyl ether afforded pure 3-(l-adamantyl)^,5-dicyclbpropyi-4H-l,2,4-triazole) 
(4-77). MS: 284 (M+1). 

For less reactive amides a two or three-fold excess of methyl 
trifluoromethanesulfonate was employed, and the reaction time increased to 1-2 h, 

25 The excess methyrtrifluoromethanesulfonate was removed in vacuo before addition 
of the other reagents. 
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10 



. . Besides the flash chromatography on silica gel and.re^ 

described above, the crude reaction nriixtures coujd be purified by preparative TLC.on 
silica gel or by reverse phase.HPLC on a C-18 silica gel column using an acetonitrile- 
0,l%.trifluprDacetic acid gradient.or by combinations of these procedures. . . , . 

The amide. starting nriaterials that vyere.not available coirurierci ally , 
were prepared by EDC/DMAP mediated reaction between the appropriate carboxylic 
acid and amine in methylene chloridb. Tor N-methyl amidibs; the appropriate methyl 
ester or the acid chloride was reacted at room temperature with 40% aqueous 
methylamine. 

Procedure 4B ; \ 




NaOH 
MeOH 




4-54 



15 Preparation of r3-f I-adamantvlV5"phenvl>4H-l,2,4>triazoM-vl1acetic acid (4-S4) 

Methyl [3-(l-adamantyl)-5-phenyl-4H-l ,2,4-triazol-4-yl]abetate (4-55) 
(15 mg), 0.5 N NaOH (1 niL) a[nd methanol (0.5 rhL) were reacted at room . 
temperature for|^17 h. The methanol was evaporafed in vacuo. The aqueous residue 
was acidified with acetic acicfand extracted ten times with chloroform. Tlie extracts 

20 were dried (MgS04) and evaporated in vacua to give [3-( l-adamantyl>5-phenyl-4H- 



25 



^liy^^^^lj^y^^^ MS: 338 (M+1). 



Procedure 4C 




MeOH ^ ^ ^ 



:4r55 . 




4i57 
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Preparation Qfs2~r3-(l-adamantvn-5-phenvMH-1.2.4-tria2ol-4-vn>N- 
methvlacetamide (4-57) - 



10 



'Methyl i3Kl-aaamantyl)-5^phehyl-4H-l 
(14 mg) and methanol saturated-with methylaonine at 0" .(1 mL) were heated at 65 for 
2 h. The mixture was evaporated in vacuo to give 2-[3-(l-adamarityl)^5-phenyl-4H- 
l,2.4-triazol-4-yl]-N-methylacetamide(4-57), MS: 351 (M+1). 



Compound 4-56 was prepareSd by essentially the same procedure from 

4^55 and^ammonia.., . . „^ ... : , 

Procedure 4D 



NH2 



^CHgClg 




I ^N-^wH^ — If r ^N^N 



M 




Preparation of 3-(l-adamaritvn-4-methvl-5-propvMH-l:2.4-tria2ole (4-3) 

Valeryl chloride (E) (0.98 1 mL,.8. 1 mmol) was added, dropwise to a 
15 solution of adamantane-l-carbphydrazide (F) (1.5 g. 7.72 nmiol) and triethylamine 
(1.18 mL, 8.49 nmiol) in. methylene chloride (30 mL) at rooni.^emperature, and^the . 
mixture stirred at ropm temperature for 3.5 h. A solution of 10% NaHCQa (15 mL) 
was added and the niixture stirred rapidly for 1.5. h. The mixture was extracted with 
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methylene chloride (3x) and the combined extracts washed with water, dried (MgSOa) 
and concentrated in vacuo to give ^-pentanoyladamantane-l-carbohydrazide (G). iH 
NMR (CDCI3): 6 0,94 (t, 3H); 1.38 (m. 2H); 1.75.(m, 810; 1.93 (d, 6H); 2.08 (s, 3H); 
2.29 (t,-2li; 8.47 (d, IH); 8.7 (d,iH). .. . . - ; ^ 
5 Thionyl chloride (0.71 mL, 9:6 nimol).\yas added drop wise to a 

mixture of N*-pentanoyladamantaneTl-carbohydrazide (G) (2.06 g, 7.4 nmiol) and ' 
pyridine (1.55 mL, 9.2 nimbi) at 0°C. After stirring at O^C for 2.5 h, the mixture was 
filtered and concentrated in vacuo. Toluene (40 niL) was> added and the solution \ 
refluxed for 3.5 h. The: mixture was* concentrated in vacuo and the residue purified' by 

10 flash chromatography bn silica gel with hexane-ethyl acetate (4: 1) to give 2-(l- 
adamWtyI)-5-butyi-13,4-oxadiazoIe(H^^^^^^ . 

The oxadiazoles used for the preparation of compoundls 4-2, 4-3, 4-4, 
4^8, 4^50, 4-58] 4>61,;4-62, 4.<»3, i6S,"4-70. 4-71, 4-75, 4-78, 4-88,4-90, 4-91. 4- 
98, 4-100, and-4i?109 are prepared essentially by the same- procedure from 

15 adamantane-l-carbohydrazide and the appropriate acid chloride, 

1 ^ „ : 2-(l-Adamiityl)-5 ^f (49 mgy 0.2 mfnol) and 

' methylammonium trifluoroacetate (290 mg, 2 mmol, prepared by combining 
equimo^ suiibunts of ihetAyiium'ne tnfluoroacetic^acidift^ fdlfdwed by 
conceniratibn in vacuo) were 

20 residue was' piiftitiohed with ii^th'ylerie chloride and water, tf^' oigaiiiic layer Washed 
"with i'0%'K2<CC^ iind bnne: The 

* chlondeltfiJ^iirtRe combined exfiacts dried '(M|Sd4y^ii%on^^ 
residue was punned by reverse phase HPLC on a e-lS silica ger column lismg an 

25 propyl-4H-l,2^Mg^t^:3j:^lg^^ 

^^^^^^^^'^'^^ Compounds 4-2, 4-3. 4-4, 4-48, 4-50, 4-58, 4-61, 4-62, 4r63, 4-65, 4- 

by the same procedure from an l,3»4-oxadidazole and the appropriate amine 



trifluoroacetate salt. 
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triazole (4-24) O'^ -'^-^'f'^q-' --i' r i'i* ri' ««-«9g ^-,^9' 'S'':2g" *^^^r ^-^3* <rfCi' 

with 10%*a4ufcoifs 1^2^62, 'watW,^d sSturafeid bfirie and'diri'ed (MgSO^): tHe'residue 
after evapbratidri in vacui) was punfifed by revbfse-i)hase chromatography on a C-IS 
silica gel" doiurrih with ah acetohitnie-0/i%tirtflUorOa6etic icid gradient to give 3-(l- 
adMaarityi)-4-metKyl-5-[4-(metliy^ (4-24); ' - 

15 



Ex, 


' structure ' ■ ' ' ' 


' ' Name 


iJlethod 


■ MSESr 


. •! ■•■'->' ■ • 














3-(l-aclamantyl)-5- 

(2-methylphenyl)- 

4H-l,2,4-triazole 


4A 


294 


"4-2 

; > !. * ; . 




3-(l-adamantyl)- 
4,5-^methyM^ 
l,2,4-tria2ole 


4D 


232 






3-(l-adamantyl);5- 
ethyl-4-inethyl-. 
4H-l,2,4rtriazole 


4D 


246, 






3-(l-adamantyl)-4- 
me.thylTS-propyly 
.4H-l,2i4^triazoIe., 


4D 


260 
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J"^ 1 -aUoITlallljr 1 

methyl-5- 
cyclopropyl-4H- 
1,2,4-triazole 


4A 


258 






j-^ 1 -auaiiiaiiiy 1^- J- 
butyl^4':methyl- 
4H-1.2,4-triazole 


4A 


974 




N-N 


3-(l-adamantyl)-5- 

cyeiopeniyi-:*f- 
. methy!-4H.l,2,4r 
, . triazole 


4A 


286 




N-N 


3-(l-adaniantyl)-5- 

methylr4Hr 1,2,4^ 
: • jtriazolev | 


4A 


300 




N-N 


, ^T\*~4^rf?'M4fl^yV"*' 

cyclohex-3-;en-l- 
yMrmethyHH- 
l,2,4~triazole 


4.A 
*rrv 




4-10 




»7'^\;l~aUaiIlallijl /J 

r phenyl:4rmeth^^^ 
4HTl,2.4-triazole 








^^- N Me : 


:3j^( 1 ^adatnamtyl)^!*- ' 

methylpJtienyl)-4H- ; 
u.v4:,-2i4r#iazoIe, . 


4A 




3Q8 


~T 

1 

• 

i 








4-121 

• t 




3-(lTadamantyl)-4-! 

inethyl-5-(3- 
methylph*ehyl)-4H- 

Vtj:vl,2i4rtriazole 


4A j 


308 






i 


4-13 

i 




3-( 1 -adamantyl)-4- 
. ;methyl:5-(4^' ♦ 
methyIphenyl)-4H-. 
li2,4-triazole 


4A 


308 



-64- 



wo 03/065983 



PCT/IJS03/02SS8 



4-14 

. ' 'J 


. ... 
• 


.{:2^5r(i-r 

•iadattiantyl)74-4j5. 
methyl^H-li2,4- 

; '!triazol-3f.,v,. 


- 4A- 


' 324 






; ^;^[5-<l^; . 


I 4A 

i ■ 


319 


j 


\ rr-: 


i :,adainaatyO,-^i-.i 
fnfettiyl|ttiil;,2vr"' 

j ylJbi^nzGnitrile 


i 


j m 

V 

! 

1 
\ 

1. 


! 4si6r 






! 4Ar 

•• '4 Y 


! 






; inethylr5r[3- . 
;(tnfluorpmethyl)p 

ncRyijTHjTi^x ,ifc,*f- . 
triazole 






4-17 




3-(l-adamantyl)-4- 

inethyl-5-[4- 
V^uiiiUQrprnciiiyi^p . 
henyl]r4HTl>2,4- 
triazole 


4A 


362 


4-18. 




2.[5-(l- 
adamantyl):4- 
niethyl^H-l;2,4- 
triazol-3-yl]phenoI 


4A 


310 


4-19 


N— N OCH3 

W6 


3-(l-adainan,tyl)-5- 

methoxyphenyl)-4- 
methyl-4H-l,2.4- 
triazole. . 


4A 


324 
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4-20 


I' 


3-(l-adamantyl)-5- 

methoxyRhenyl)-4- 
iiicinyi-*Txi-x jiif'T* 
. triazole = 


4A 


324 


4-21 




3-( 1 -aciamantyl)-4- 
methyl-5-(4- 

ViniiuoronipinoAy^ ; 

phenyl]-4H-l,2,4. 
; vtriazole 


4A 


378 


4-22 




3l-,(l-ad^niantyl)T4- 

lIlCUljrJI"*l";^?TT 

fluoi;9phenyl)-4H- 
l;2i4-triazole 


4A 


312 


4-23 




3-( 1 radamant)5l)-4- 

,,..,m?;thyl-5p[4r 

^iiicuiy J uiiu jyi icuyi 

]-4H-l,2,4-triazole 


4A 


312 ; 


4-24 




3-( 1 Tadamantyl)-r4- 
methylr^^^ 


4F 


356 






(m€|thylsulfinyl)ph 
envll-4H-l 2 4- 

-~ 7 - v.triazole.T; — \ 


. - -•• ---i 


1 


4^25' i 

\ 


OS' :. . . - 


. CmetbvIsulfonvDph ; 
, ,. , triazole , 


4A 1 

! 

i 


372 


4-26 ' 




3-(l,7adainantyl)-4-' 

. .methyiT5-(2- 
chlo^ophenyl)•4H- 
.,, ;l,2,4rtriazple. 


4A 

i 


328 



I , ' • 
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4-27 


N-N 


3-(l-adamantyl)-4- 

;chlorpphenyl)-^H- 
! , ,l,2,4Ttriazole. 


4A 


328 


4-28 




' 3-(l-ad^mantylM^ 

; chlorophen^lMH- 
i 4..2,4-_triazole. 


4A 


328 








i ' 


; 4-29 


I — 




I 4A. 

i ... 


j. 273 


4-30 




3-( 1 jadamantyl)T4- 

H i pK 1 oiY>Tilii>n v1 ^- 
UlWlllVltl VJ|illyll JF 1 ^ 

4Hrl,2,4-triazole 


■ 4A 


236 


4^ 




i3-(l-adamantyl)-5- 


4A 


384 






trimethpxyphenyl)- 
.47methyl^H- 
1,2,4-triazole 






4-32 




3-(l-adamantyl)-5- 
4H-l,2,4-tria2;oIe 


4A 


284 


4-33 


^ ^ N-N 


3-(l-adamantyl)-4- 

nietliyj-jS- 
tetrahydrpfuran-2- 
yi^H-1,2.4- 
triazple . 


4A 


288 


4-34 


N-N 
CH3 Lq/ 


3-(l-adamantyI)^- 
, methyl-5- 

tetrahydrofuran-3- 
yMH-l,2.4r 
triazole 


4A 


288 
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4-35 



CHa 




3-(l-adamantyl)-4- 
methyl-S- 
tetrahydroT2H- 
pyran-4-yl-4H- • 
l,2;4-triazole 



4A 



302 



4-36 




3-( 1 -adamantyl)-5- 

(2-thienyl)-4- 
methyWH- 1,2,4- 
triazole ^ 



4A 



300 



4-37 



N-N 




a 



3-(l-adamantyl)-5- 
(5-chlGrpthien-2- 
yl)-4-methyl-4H- 

1,2,4-triazole 



4A 



334 



4-38 




3-(l-ac!amantyI)-5- 
(3-chlprothien-2r 
yl>:4Trnethyir4H- 
1,2,4'^tri.azole 



4A 



334 



4-39 




3-(l-adamantyl)-5- 

(3-thienyl)-4- 
methyl-4H-l,2,4- 
triazole 



4A 



300 



4-40 




3-(l-ad|mriantyl):-5- 
-(253^hydro^-- 

benzofiiranrS-yl)- 
1, t4rmethxlTflHr- 

..'l^i4-triazole 



4A 



336 



4-41 




3-(l-adamantyl)-S- 
benzyMTfnetliylr 
4H-;1.2,4rtriazole 



4A 



308 



4-42 




in. 



3-(l-adainantyl)hS- 
■(3-fluofobenzyl)-4- 
raethyl-4H-l,2.4- 
. . triazole . ■ 



4A 



326 
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4-43 

s 




3-(l-adamantyl)-5- 

r'^-chlflTiiniHeSizvIV 
jifrmethyMH- . 
; , l,254rtriazole, 


4A 


342 






3-( 1 -aclamantyl)r4^ 




314 










I 




i^ylmethyO^HTj- 
,.(l,2-,4.stnazole 5- 






1 




'3-( ]?^dmmW})A- 
'nethyJc|j.(^i,e,q=2- 

-./Vl m p f h vl i!Ti-4 W— \ 

/li2,4,:^triazGle. 


4A - 

1 


■ 314 


^ 4?46; 


t 


4-methyl-4H- 
l,2,4Ttriazole 


1 4A 


348 


4-47 




adainantyl)-47 . 
methyl74HTl.2,4- 
triazole ' 


4A 


352 


4-48 




3-(l-adamantyl)-5- 
methyl-4rethyl- 
4H-1 2 4-tiiazoIe 


4D 


246 


449 




3-(l-adamantyI)- 
4.5-diethyl-4H- 
1,2,4-triazole 


4A 


260 


4-50 




3-( 1 -adainantyl)-S- 
propyl-4-ethyIv4H- 
l,2,4-triaz6le 


4D 


274 (free 
base) 


4-51 




3-(l-a(lamantyl)-5- 
cyclopropyM- 
ethylr4H-l,2,4- 
triazole 


4A 


272 
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4-52 




3-(l*adamantyl)-5- 
phenyl-4-ethyI^H- 
1,2,4-triazole 


4A 


308 


4-53 




3-(l-adamantyl)i5- . 
benzyl^thyl-4H- 
l,2,4-tria2ole 


A A 

4A 


1^22 


4^54 




[3-(l-adaTnantyl)- 
5-phenyl-4H-l ,2,4- 
triazoM-ylJacetic 
acid M^ .fj, i 


4B 


33,8 


4-55 


■■ 


methyl [3^(1- 
adamantyl)-5- . 

pnenyl74H-l ,2,4- 
triazoI-4-yl]acetate 


4A 


352- 


4^56 i 




2.[3-(l:.V ; 
adarnantyl)^5- . 
phenylH4Hxl,2,4: 
triazplr4- 
yl]acetamide 


4C 


337 - 

•• 


4-57 

; 




2-[3-(l- 
adam^tyl),-5.- 
pnenyl-4H? 1 i2,4- 
triazoli-4-vll-N- . 


4C 


351 

i 






methyiacetaniide 






— £58 j 


i 


3-(rracla^ ! 

trifluGTpethylHH-: 
;ll274r.tna2ole 


4A ; 


314 

. . . . - .J 


4-59 i 




3-(lpadMiantyl>-5- ; 


4A 


362 






-phenyl:4r(2.,2,2- : 
trinuorpethyl][i4H- 1 
.1 . lv2,4Ttnazpte 


■ 4 » 
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4>60 

i 


! \ .. - 
r f 


3-( 1 -adamantyl)-5- 
benzyl-4-(2,2.2- 

ftrifluoroethyl)^^H"- 
, :l .2i4rtriazole» t a. 


4A 


376 


! 4-61 

! 

j .... 


I zy^. 


: 3-(l^adamantyl)-5- 
. niethylT4rprqpylr ;. 
4Hf t;2;4striazole "'^ 


> 4D 


260 


i 4:62 

t 




|3^%adaroant5d).5j. 
|ethylp4:|Pp,pyl;4H- 

1 ~j.l;2:4iTMa2Mev >- 


1 4D 

1 


274 

i 

1 










\ — ^288 


P4-63 ^ 






! 


j 






: : :,li2»,4.T;tria2ole. 




i 


4-64 




' 3-f 1 -adaixlantylVS- 
cyclopropyl-4- 
propyl-4H-l>2,4- 
r- ■ triazole 


4A 


286 


^ 4-65 




37(lra(lan[iantyl)T5- 
butyl74rprppyl-4H- 
l,2,4^triazole 


4D 


302 


4-66 




3-f 1 -iadamantvl V5- 
phenyl-4-propyl- 
,4H-l,2,4^triazole 


4A 


322 




:• 'i •■ 


VaciamantylM- 
propylr4H-:l,2,4- 
tnazoK3ryl]phenol 


4A 


338 


4f68 


m CH. 
HP CH, 


3-(i-adamantyl)- 
4.5-diisQpropyl- 
4H-l,2,4^triazole 


4A 


288 

• -» 


4r69 


■ 


3-(l-adamantyl)-5- 
cyclopropyl-4- 
isopropyMH- . 
l,2,4-tria2ole 


4A 


286 
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4-70 




3-(l-adamantyl)-4- 
,allyl-5-iethyl-4H- 
. 1,2,4-triazole 


4D 


272 (free 
base) 






j-^ 1 -aaaniancyi 
allyl-5-propyl-4H- 
. 1,2,4-triazoIe 


AT\ 


^09 ^iree 
base) . 


4-72 




3-(l-adainantyl)-4- : 

aiiyio- 
cyclopropyI-4H- 
l,2,4:triazole„ 


4A 


284 


4-73 




3-(l-adamantyl)-4- 

. aiiyi-j-^i.f. 
;ine;thylcyclppropyI : 
>4H-li2,4-triazole 


4A ; 

( 
1 


298 


4-74 


^ : 


37(lrNa?nantyl)-4- 
•4 cycioprppyio-; . 
: ,ethyl-4Hil,2i^^ 
J, , tnazole, ; ; 


4A 


272 


4:25 

{ 




3-( 1 -adamantyl)-4- 

cyeip[)ropyir3-, 
. p|:oi)ylr4HTl-.2i4- 

..ji . .triazQle,.;>. 


4D 


286 






c-Cyel.Gprop]^l-5- 


} 




.....1 


.... _ . 


. ( isppiS)pyJ|4H-^^ \ 
;l72y4rtria2ple 1 






4,77 \ 




4,5Tdicyelopi3ppyl- ; 
-4Hrlv2,4-;tri,a2qlc 


4A 

i 


284 


4^787 

1 

1 




3-( l-adamantyl)^ 
cyclopropyl-5- 

; ;butyWH:^l.2i4T : 
r :utriazdle 


-4A i 


300 
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4-7Q 




'^•^ 1 -adamantvn-4- 


4D 


298 






cycl6pfQpyl-5-' ' 










\cyciopropyimeiny 


; 


j 






lHHtl.2.4^: 


I 








. 7 tii.azple r<n - 






4-80 


... ... . . . 


3-^1 TadamahtyO-iS:^ 


\- 4 A 


1 298 - 


i 

i 




. eYclobutvlT4? .> u 


i 








1 cyc*pprppyi-T5tii7- 


i ' 


! z-^ 


\ 








t-r 


' 4-81 


j 


3-( I radaniant\fl)r;4- 


4A 


i 298 

i 








1 
i 


1 
f 




<rV- . .. 






t 






imfethyleydlopfopyl 










']-4Hr;lv2,4:rmazple 






4-82 




3-( l-adamantvn-4- 


4A 


298 






CYclooroD yU5-( 1 -r 










iTi6thylcyGlopropyl 
















4-83 




. 3-( 1 radaiTiantyl);4- 


4A 


312 






;. cyclopropyl-5r. 




















dimethylcycloprpp 






■ 


yl]-4H-l,2,4- 
















4-84 




3 -( 1 -ajdaman ty l)-4- 


4A 


340 






' .cYcIopropyl-5- 










(2.2,33- 










tetramethvICYcloDr 










opyl)-4H-l^,4. 










triazole 






4-85 




3r(l-adamantyl)r4- 


4A 


320 






cyelopropyl-5- 










phenyl-4H-l,2.4- 










, triazole 
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4-86 




3-(l-adamantyl)-4- 

cyclopropyl-5- 
benzyIlt4Hrl.2,4- 
. triazole 


4A 


334 


■4-87 




3r(l-aaamantyI)-4- 
cycldpropyl-5-(l- 
phenylcyclopropyl) 
j-4rl- 1 ,2 j^rtn azole 


4A 




4^88 




3-(l-aclammityl)-5- ; 
.methylTt^-butyl- 
411-1 ,z,*f-:inazoic 


4D 


274 


4-89 




:3-(l-adamantyI)-5- 
; :ethyI:4:butyl-4H- ^ 
i->2»4^tiiazole 


4A 


288 


14-90 : 




3r(lTadain 
Mjph^enjjlf^^butyl^ ; 




336 


4r91 




3-(l-adamajityl)^ • 
ispbutyl-5-propyI- 
4H7 1 :,2,4r: tn azole 


4D 


302 (free 
base) 


4.92 

1 


, _ ! 

i 


3T(l-adaniantyl)T5- 

^:t^).2-(l,3i^^ 
y .b^nzpdiGxol^^^^^^ | 


,f4A 


406 




c>yl)?^?nylj.f^^ 1 

i«:nhiitvl^TT-^t 7 4- ^ 

^ \: ifJtriazGle;:^ - 7 


.» 
1 


1 

: 

\ 


4-93 ' 

1 
1 

*1 ^ 


J 


H4rtad.aniantyl)-5 
cypl.opippyI-4- i 

(<^yc!Qpi^py|?ncthy [ 

- 1HH.1;;2;4- ' ^ 
triazole, » 


4A 


298 1 
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4-94 


v^.-... 


3-(l-adainantyl)- 
4.5- 

hi p vpI ATii¥\nvl tnfit 


4A 


312 






^ hylHH-l^;4^ 




i 
i 


; 4-9S 

i 




; 3j(l-adaraantyl)T4^ 

v//*l rthi if^l 


4A 


i 245 

1 

! 






f~ l-;2;47triazple- — 


\ r¥ 










A Of, 


1 


cypIobutylxfi-Xlr 
^ ^-4H^.1„2 4-triazoIe 


! 4A 

1 
1 

f 

1 


1 


Arm 




3::i(irad^antyl)r> 
^ 4,5rdicyclobutyl^ 
4H-l,2,4-triazole 


; 4A< 


259 






•'X^f I _!irIsitTi£ifif vl"^^. 
«?7\A~<lwtlllaiIl;jrl /I J • 

methyl-^^-^pentyl-/; 
4HTl,2,4rtriazole 










cycioprppyl-4- 
neopentyMH- 
1 4-triA7ole 






4-100 




3T(l-adan}antyl)-5- 
: methyl-4-hexylT 
*4H-l,2j4:Ttri.azole , 


4D 


202 


4-101 




3r(lTadainantyl)-5- 
{inethyl-4-phenylT. , 
4H-l,2,4Ttriazole 


; 4A 


294 


4-102 


■ 


3-(l-adamantyl)- 
4,5-diphenyl-4H- 
l,2i4-triazoIe 


4A 


35.6 
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4-103 




3-(l-adamantyl)-5- 
cyclopropyl-4-(4-. 
meihylph(5nyl)-4H- 
U2,4-triazoIe 


4A 


334 


4-104 = 




3-(l-adamantyI)-5- 
cyclopropyl-4-(3- 
: methylphenyl)-4H- 
1,2,4-tri azoic > ^ 


. 4A. : 


. 334 


4-105 




3-(l-adamantyl)-5- 
cycl6pfdji)yl^^(4- T 
fluorophenyl)-4H- 
1,2,4-triazole 


4A 


338 


4-106 


^ : 


3-(l-adamantyI)-5- 
cyciopropyl^-(2- 
chIorophenyl)-4H- 
l,2,4*triazole 


4A 


354 


4-107 




» 3-(i-adataiahtyl)-5- 
cycIopropyl-4-(4- 
chorophenyl)-4H- 
1,2,4-triazole 


4A 


354 


4-108 




3t(4 radamantyl)-5- 
;cycIc)prppyM~ 


4A 


348 




-f 


^j(24--jqv,.,>jiijj:>;...^. 1 
;4H5lv2i4^triazGte- j 


i 




■W f 




tenzylr5^pix)pyl- j 




b^) j 






" 4H-(1^2i4-tciSM)lc* 






4-110: 




:3Kl^ad»nantyl)-4- 

i>.:behzyl-5^^ 
: cyclppropyMH- 
^ l^;4-tria2ble - ' 


4A 


334 
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4-111 


IT) . 


3-(l -adaniantyl)-4- 
benzyl-5-phenyl- 
4H-lv2i4rtriazple 


4A 


370 


,4-112 

■ **■? * i '»,' 




3-(l-^afdamarityl)-4- 
' hen7vI-5-r4- 
niethylphenyl);4H- 
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EXAMPLE S-l : 




Preparation of 3-r(3,8-dimethvladamantanynmethvl1-4R5H.6H JH.8H-1 .2.4- 
triazolo[4;3-a1perhvdroazepine (5-1) : ? " 

Concentrated sulfuric acid (44 mL) and borbn trifluoride etherate (3.53 
mL) were added to a flask and cooled to 8 ^C. A solution of l-bronio-3,5* 

10 dimethyladamantane (11.02 g) in 1,1-dichloFoetHyIene (35.3 mL) was added dropwise 
over a 2 hour period. The temperature was kept between 14 and 18 and gas 
evolution was observed. After stirring 1 hour at 10 ''C, the reaction was worked up by 
adding to ice and extracting with diethyl ether. The. organic layer was extracted with 
IN NaOH (3X), and the combined aqueous solution was acidified with sulfuric acid 

15 and re-extracted with ether (3X). The organic layers were combined, dried over 
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magnesium sulfate, filtered and evaporated to dryness to give crude 3,5- 
dimethyladamantaneacetic acid (6.23 g). 

3,5-Dimethyladamantaneacetic acid (1.515 g) was dissolved in 
methylene chloride (50 mL) and stirred at room temperature under nitrogen. Oxalyl 
5 chloride (2.38 mL) was added and the reaction was stirred for 2 h whereupon all of 
the volatiles were removed. The crude acid chloride was dissolved in THF (30 mL) 
and added to a stirring solution of hydrazine (S mL), methanol (5 mL), and THF (S 
mL); The methanol and THF were removed by evaporatipn and the remaining liquid 
was added to aqueous NaOH (IN) and extracted with ethyl acetate (4X). The organic 

10 layers were combined, dried over magnesium sulfate, filtered and evaporated to give 
2-(3,5-dimethyI-l-adamantyl)aci§tohydrazide as a clear thick'Oil (1 .60 g). 

The acyl hydrazide (0.85 g), l-ai2a-2-methoxy-l-cycoheptene (559 mg) 
and anhydrous methanol (10 mL) were added to a flask, warmed to 40 and stirred 
for 1 h. The solution was warmed to 50 for 1 h then refluxed overnight. After 

15 cooling, the methanol was evaporated aind the crude product was purified by column 
chromatography (silica gel, 100% Ethyl acetate — > 10% methanol/ ethyl acetate — ► 
10% methanol/GHzCb). - - 



20 




EXAMPLE 5-2 



-OH ^COOH 
HiCOOH 





v; • J.', qs:^b ' • » 



..0 J 



1. Oxaiy* Odortda " ' ^ ' 'JL ^NHa 





PreparaUon of 3^adafnailtari-2^Vl>4H.5H:6H^^ ^ 
fliperhvdroazepine (5-2) ; q> r< . , w ., - ;r.. 

25 ' * " ' Coiicehti^ted sulfuric acid (50 rifl-) and carbon tetrachloride (lOO riiL) 

were cbmbiiied; c^ vigorously srined?' AdaiWaritan-2Ho[ (451'nig)' " • 

was dissolved in 96% fdimruc a6id'(6 mL) arid the solution was added to the sul^^^ 
acid over 1- hour: The reaction continue to stir at 0 ^iC for 90 miri after which it wias 
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added to 300 mL of ice. The layers were separated and the aqueous layer was 
extracted WitK'50 nlL caHk)h tetracHlonde (2X)! Ilie orgariic' layers were conibin&i ' 
and extract^ with IN NaOH: -The aqueoUs'poirtibn^was'e^ 

chlbnde1(4XrtHen- acicUfied with 5N HCIV The solution fiirh'e^^ iwid wafe o<^led 
5 on ice. Filtration- provided the desiitd adiMTiantaiie-2-<:ai^ ■ 
with about 5% ad acid) as a white powder. 

chloride (9 mL) and stirred at room temperature under nitrogen. Oxalyl chloride (2.38 
mL) was added and the reaction ^was.stirred for 2 h whereupon 2^1 df^he volatiles were 

10 reniipved. The crude acid chloride was diissolved in 1^E>(10 mL)>:and\addecl id a 
Stirring soluti^6n of hydrazine (3.3 mL)^;nethanok(6.6 mL), and THF (4;^ niL^ OX. 
The solution was filtered and added to O.IN NaOH (irilibrine solution) and extracted 
with ediyl acetate (3X). The organic layers were combined, dried over magnesium 
sulfate, filtered: and evapofatcdito drynessip give adamantane-2rcarbohydrazide as a 

15 white powder. The crude acyrhydrazide, r-aza-2-methpxy-l-cycoheptene (325 |xL) 
and one drop of acetic acid were added to anhydrous toluene (35 mL) and stirred 
overnight. The solution was then refluxed for 3 h. After cooling, the toluene was 
evaporated and the crude product was purified by column chromatography (silica gel, 
100% Ethyl acetate^^ 10% methanol/ ethyl acetate 10% methanol/CH2Cl2). 

20 ■ ' ^ ■ ■ ■• : ^ ^ : y-: ' ■■• ■ ■ • . ' ■' : ■ 

^ > ^- ' ' EXAMPLE 5-3 - ^ ' • 

25 Preparation of 3-(adamantanvlmethvn-4H.5H,6H,7H,8H>l,2,4-triazolor43- . . 

fliperhvdroazepine (5-3) j . 

2r(l-Adamantyl)acetohydra2ide (32.5 mg), l-aza-2-methox^^^ 

cycoheptene (27 .pL) and anhydrous methanol (3 mL) were added to a flasks warmed 

to 50 and stirred for 2 h. Th^ solution was then.heated to 70 X for 48 h. After 
30 cooling, the methanol was evaporated and the crude product was purified by 

preparative HPLG to give the trifluoroacetate salt of the title compound as a white 

powder. 




-79- 



wo 03/065983 PCT/US03/02558 



EXAMPLE 5-4 

5 Preparation of 3-adamantanvl-lH.4H.5R6H,7R8H-L2.4-triazolor4,5-f1azepine (5-4) 
A mixture of ethyl 1-adamantanecarboxylate (236.6 g, 1.14 mol), 
hydrazine hydrate (500 g, about 8.5 mol) and diethylene glycol (2 kg) was refluxed for 
about 65 h. The solution was allowed to cool to room temperature and ajged for 10 
days. The resulting suspension was poured into water (6 L) with stirring. The 
10 resulting slurry was filtered, and the cake washed with' water (SkX) mL). The cake was 
re-slurried with water (1 L), filtered and the cake washed with water (1 L) and 
hexanes (2 L). The solid was air-dried affording 191,7 g of off-white crystalline 
material. 

' The hydrazide from above, (90 g, 0.46 mole), l-aza-2-methoxy-l- 

15 cycloheptene (75 mL, 66.5 g, 0^52^ mol), acetic acid (1 niL) aaid toluene (1.35 L) were 

combined under nitrogen and stirred mechanically. The reaction gradually thickened 

as a white solid formed. Aifter 20 min, additional toluene (200 mL) was added. The 

reaction continued to thicken and after another 5 min, additional toluene (300 mL) 

was added. The reaction thickened and was agied an additional 15 niin without 

20 agitation. The reaction was diluted with toluene (500 mL) and hexanes (2.5 L), stirred 

for 5 min then filtered. The cake wasAvashed with 1:1 toluene/hexanes (2 X 350 mL), 

followed by hexanes (1 L). While the^cmce was still damp, it was transferred to a 

flask-fitted with a^simple distillatiori^head. Toluene (2 L) and acetic acid (1 mL) were 

|j r \ ^' ! 

addisd and the thixture)heated. Sldw^stillation of theimixture afforded 500 mL of 

25 distillate collected over 1 h, with a distillate temperature of 104°C attained. The 

solution was cooled and concentrated on a rotary evaporator to a thick slurry (about 

200 mL). This was diluted with ether (abdiit 300 mL) and filtered. The cake was 

washed with 3:1 ether/toluene, ether and dried affording 106.7 g of semi-pure 

material. 

30 [ ' A; 24 g sample of comparable semi-pure material obtained from a 
smaller run was combined with the two crops above and chromatographed (silica 
85:15:1 ether/methariol/NHtOH). The product cuts were concentrated, and the 
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15 



20 



concentrate flushed with toluene. The residue was diluted with ether (500 mL), 
cooled to 0°C, aged 30 min and filtered. The cake washed with ether and the product 
dried affording 122 g of white crystalline material. • 

500 MHz iH-hnviR (CDCI3): 84! 17 tbr t72H)! f 96 (br i:m),2m^iM(m^ 9H), 



5 1.6? - 1.90 (m,12H). 



EXAMPLE 5-5 t 




1. BuUatO°C ' , 



^ffr^hly^isin^THF " ' N^N ^ 

Argon 

Preparation of 3-adamantanvi-8-fluoroUHl^^^ 
fliperhvdroazepine (5-5) '^^ ' 

3<1 -Adaniantyl)-6,7,8,9-tetrahydro-5itf-[ 1 ,2;4]tri^oIo[4,3-a]azepine 
(105.2 mg) was dissolved in anhydrous THF and cooled to 0 °C while stirring under 
argon! N-Butyllithiuni1[6.29 niL/l!(Sl^^^ 

solution turned bright yellow arid was cboleci to -77'**C. N-fluoro^Knbsuifoniniide 
(147 mg in 0.80 mLTHF) was added over a 5 min period. The solution was slowly 
warmed to room temperature and added to a saturated sodium bicarbonate solution. 
It was extracted with ethyl acetate then dried over magneisiuni sulfate, ifiltered and 
evaporated to dryness. The crude product was purifieci by preparati ve HPLC and 
isolated as the trifluoroacetate salt. The salt was neutralized by adding to a saturated 
sodium bicarbonate solution and extracting with ethyl acetate. The purified product 
was dried over magnesium sulfate, filtc^d aiid evaporated to dryness. 



25 



; i 



EXAMPLE 5-6 



CH, 

H^C OH 



I 



NH2NH2. BaN, DMF 



O 

o 



Tolueno, 125*^0 
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Preparation of 3->f3.5.8-trimethvladamantanvlMH-5H.6H.7R8H-1.2.4-triazolof^ 
alperh vdroazepine (5-6) ' ^ 

' 3,5J-Trimethyladani'anWne-lWa^ 
(2 mL) and stirred at roorii temperature under hitrogeh. Triethylamine (0.093 mL), 
ind fluorcHNXN'N'-tetraniethylfomaniidlnmm mg) were 

added After l6 min, hydrazine hydrate' (0.033 mL) was added ahdl^after stirring for 
15 min, water (2 mL) was added. The crude acyl hydrazide was collected by 
■filtraflon. * ' • * ' ■ ' -'^ '^y^-'' ' ' 

3,5,7-Trimethyladamantane-l-carbohydrazide (26.2 mg), l-aza-2- 
methoxy-l-cycoheptene (16.^L) and anhydrous toluene (1 mL) were added to a small 
vial and heated to 50 ""C for 3 h: The solution was then heated to 120 °C for 4 h. 
After cooling, the toluene was evaporated and the product was purified by column 
chromatography (silica gel, 100% Ethyl acetate — ► 10% methanol/ethyl acetate — ► 
10% methanol/CHiCb). - : * ' ■ , 

iEXAMFEE5r7 



25 



30 




Methanol. 125*^ 




20 ^greparation^f3^4Hm 



!?|f5ijr|:i7iqu>^^^ dissolved in DMF (3 

Ymb)rand stirredratroom-temperature under^^^ 
fluoro-N,N,N'N*-tetramethylformamidinium hexafluorophosphate (296 mg) were 
added. After 10 min, hydrazine hydrate (0.1 14 mL) was added and after stirring for 
15 min the reaction was evaporated to dryness. The crude S-rhydroxyadamantanc-l- 
caibohydrazide, lTazaT2-methoxy-l-cytoheptene (0.2 mL) and anhydrous methanol (6 
mL) were added to^ia small flask and heated to 50 for 3 h. The solution was then 
heated to 70 for 2[4|h. After cooling, the methanol was evaporated and the product 
was purified by column chromatography ^(silica gel, 100% Ethyl acetate 10% 
methanol/ ethyl acetate 10% methanol/CH2Cl2). 
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OH ' F* 




5 Preparation .of^^-f3-fliK^^ 

alperhydroazepine (SrS) , >. A^q^i uJgl^f sijg- 1 -C5n.po^P^{ic 9rjq /Aiia qj«aoj Acrq fy 0ss[fc O 
7 i^i^G^^u:Tu; on of Example 5-7(18 mg), was dissolved in methylene 

(Diethylamino)sulfur trifluoride (9.1 pL) was added and the reaction was allowed to 
slowly warm to 0 °C. The reaction was added to saturated sodium bicarbonate ^ 
solution and extracted with methylene chloride. The organic solution was dried over 
magnesium sulfate, filtered and evaporated to dryness. The product vyas purified by 
column chromatography (silica gel, IQ0% Ethyl acetate — ► 10% methanol/ ethyl 
acetate 10% methanol/CH2Cl2). 



EXAMPLE 5:-9 

^^L^ -nS^/^^L^A^ e«..r:Hjl /^-^^ ^^^^^^ 



,:CHaCl4 . 




THFiMeOM. 




C -r. 




Preparation of 3-(2-adamantanvlethvn-4R5R6HJH.8H-l,2.4-triazolor43> 
20 fllperhvdfokzepine (5-9) 

■ ' ' Adamaritarieacetic acid (0.48 14 g) was dissolved in'dry methylene 

chloride and stirred at roorri temperatiii^' under Oxalyl chloride (0.423 mL) 

was added and the sdliitibn was stirred for 2 h wheifeiipon the volatiles were removed. 

The resulting acid chloride was dissolved in dry'dtethyl ether and stirred under 
25 nitrogen at room temperature. Trimethylsilyldiazomethane (1.7 mL, 2M in hexanes) 
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was added and the reaction was stirred 36 h. The solution was washed with saturated 
aqueous sodium bicarbonate and extracted with ether (2X) . The ether layers were 
combined, dried with magnesium sulfate and the solvent removed. The product was 
purified by silica gel chromatography (10% ethyl acetate/Hexane to 20% ethyl 
5 acetate/Hexane) to give 72.3 mg of the desired diazoketone. 

The diazoketone was dissolved in THF (3 mL) and water (6 mL) and 
stirred at room tenriperature. Silver nitrate (67 mg) was added and the reaction was 
stirred in the dark for 15 h. The kolution was added to additional water (10 mL) and 
extracted with ethyl acetate'(2X). The organic layers were combined, dried 
10 ; (magnesium sulfate), filtered and the solvent evaporated. The product was purified by 
silica gel chromatography (20:79:1 ethyl acetate:hexanes:acetic acid -> 30:69:1 ethyl 
acetate:hexanes: acetic acid — ^ 50:49: l%thyracetate:hexaiies:acetic acid) and provided 
45 mg of the desired carboxylic acid, i 

The carboxylic acid (45 mg) was dissolved in dry methylene chloride 
15 and under nitrogen stirred at room temperature. Gxalyl chloride (0.100 mL) was 
} ^added and the solution was stirred for 2;h whereupon the prodiict was dried Vn v^iCMa 
The acid choride was dissolved in tetirahydrbfuran (2 mL) and rapidly added to a ; 
solution of hydrazine (1 riiL), THF (linL) and methanol (1 mL) which was stirred 
under nitrogen and coped to 0 **C. Afkenslowly farming to room temperature the 
20 reaction was dried in vacuo. The crude product was added to ethyl acetate and 
extracted with saturated -sodium chloride ^solution containing about 2% sodium 
^hydiroxide. Afterextraction(2X), the organic layei^^ 
j (ma^esium sulfate), filtered and the solvent evaporated. | Aft'^r tKprough drying, the 
crude acyl hydrazide was dissolvecf in dry methanol (5 mil). l(Ti^a-2-|metfioxy-l-; 
25 B^oheptene (4Slil5^wis added ank the solutidritwas stimedfar50^- G overnight imd 
H) "^70"^C for 4^h. and purified by preparative 

IHPLGv^The resulting trifluorbacetatePsalt^was neutralized by adding to a saturated 
i sbldium^bicarbo solution and extracting with ethyl acetate. The purified product 
rwas*dneSd bVer magnesium sulfate, filtered and evaporated to dryness. 



30 



Preparative LC Method: 



Gdlurhn: «YMG:-^ PAGR ODS; 1 OOfnimjX lO'nm'S.O jim 

; Elueiif A: : * ,0,05% TFA in Water 

35 EluentB: - 0.05% TFA in Acetonitrile 
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LOmin : ^ ' , .» 
0.5 min ;.r ' • 

IQ %(B to 100;% B bety/een 10 and iO min, hold at 
100 % B for an additional LO min, ramp back from 
100% B to 10 % B in 0.5 min 
20mL/min 

■...aimbientri^'i-t''.: -x-.^ v.\::^'0'.:t'?*y:i rtiMjV^ ' 
Iiyecti^h;am5unt:^i > •5.0;nilii^'-i:».<& u'lir "'^'^^l v^' jih; fanuy^-^ ^«oqf:<:;. 
Detection: i-^^- ' -■*"^^f.^fui^^iy^^^.ph•otodiode^ y^;f?o.$r5fvo^ - j'-iqii?? to ^ ?Ms%mq 



Pre-ihject Equilibration: 
Post^Inject Hold: 
Gradiisnt: 

Flow: 

Colunin Tempieratuife: 



;>' '.*>'^*^ vl Sfeucture ' "^q^^-q ••fw 



i "i^'s^ l ^Nartiev ^^^ ?• ? flfetefflibft )/ ^SfeSI^ q 




f3-[(>3v5^nifethyli^l- 
f adamantyl)methyl]- 

6,7,8,9,10,11- 
hexahydro-5//- 
(l,2,4]triazolo[4,3- 
gjazoninc • : 



-3.34-- 



342.4 




3-(2^adamantyl)- - 

=6,7,8i9-tetrahydro- 

5fl- 

[l,2,4]tnazolo[4,3- 
alaizepine - 



•^272:3' 



5-3 




'adamahtylraethyl)- 
6;7,8,9-tetrahydro- 
5H- 

(l,2.4]tria2olo[4.3- 
a]azepine 

trifluorbacetate salt 



2.54 



286.4 
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5-4 




3-(l-adamantyl)- 
i5,7,8.9-tetrahydro- 

■ . . * i } :,'...*'*.'•; 

a]azepine 


2.05 


272.2 


5-5 




3 -( 1 Tadaman tyl)-9- 

fluoro-6,7,8,9- 

tetrahydro-5/f- 

[l,2,4]triazolo[4,3- 
.ajazepine 


2.23 


290.2 






3-(3,5,7-triinethyl- 

1-adamantyl)- 

6,7,8.9-tetrahydro^ 

5Hi 

[l,2,4]triazoIo[4,3- 
a]azepine 


2.82 


314.3 


5-7 




tetrahydro-5H- 
[i,2>t]tiiaz616[4,3- 
aJazepin-S- 
yl)adaniantan - 1 -ol 


1.22 


288.2 


5-8 

julc-o; 




[l,2;4]tnazolo[4,3- 
<i]azepine 


1.84 


290.2 


>, iU.'- . 

5:2 

•■f.;; 




aaamarityl)ethyl]- 
6,7,8;9-1eirahydro- 


- 2 66 

' ' i: 


300.3 






[l,2,4]triazolo[4,3- 
ajazepine ' 







7- f^" '\ : ^-^ ' 



-86- 



wo 03/065983 



PCT/US03/02558 



Analytical LC Method: 

Column: 
Eluent A: 
5 Eluent B:>^ 
pradient: ; . , 

ipjowri 

[Column Temperature: ; 
10 llnjection amount: 
I)etedtion: :l 



15 



Watere- Xterra^ 5 |im, 4.6x50 mm i 
• 0.6% TF^In Water ^ ' ' ■ 
0.5 % TEA in Acetonitrile j j 
10 % B to Sii^^m^^ min. hold for 0.5 
backtplOS %)3 in O.S'/nin ! 
2,5 mL/min tgoing into the hjlS^BoVl) j 

10 fil of undiiutefCTud^ reacjdon mixture 
DAD 



min, ramp* 



MS: >^I-ES iKwitive-'iorfizaion mode. 



Vanable mass scan range: 
JUCl-XLo = 50-500 amu 
IjC1-Low= 150-750 aiTiu 
LCl-Med= ^00-1000 amu 
LCl-High=50iO-2!6dO amu 



20 






HN^NHa 



EXAMPLE 5-10 





5-10 



Preparation of 3-G-bromoadamantanvlMH.5H.6H.7H.8H-L2.4-triazolof4 J- 
fllperhvdroazepine (5-10) 
25 900 mg of 3-Bix)moadamantan§carboxylic acid was added to a dry 

flask and dissolved in 10 mL dry methylene chloride. 1.22 mL of Oxalyl chloride was 
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added and the solution was stirred at room temperature for 1 h whereupon the solution 
was evaporated to dryness. The crude acid chloride was dissolved in 10 mL DMF and 
added dropwise to a stirring solution of DMF (10 mL) and hydrazine (1.04 mL) at 
room temperature. Water was added and the solution was filtered The filtrate was^', 

.5 extracted with methylene chloride and the solid product was purified by silica gel 
chromatography (5% methanol in methylene chloride) to give 489 mg of the* desired 
3-bromoadamantanecarbohydrazide. 1 / 

To a dry flask was added 480 mg 3-bromoadamantanecarbohydrazide 
and 12 niL anhydrous methanol; After S min, the imino ether (O.S04 mL) was added 

10 dropwise; The solution was stirred under nitrogen at room temperature for 40 min; 
warmed to 41 for two h,- and refluxed for 24 h. .The solution was cooled and 
evaporated to dryness. Purification with silica gel (SO/49.9/0; 1, ethyl ' ^ 
acetate/methylene chloride/ acetic acid) provided 559 mg of the title cornpound.- ' 
■ * t •■ •. 

15 - I EXAMPLE 5-11 




Preparation of 3-(3-phenvladamantanvn-4H^5H,6H.7H.8H-L2,4-triazolor4,3- ^ 

^ X. ' ,^ " ■ % 

20 izlperhvdroazepine (5-1 1)\ h/.s,,? ' ^ - 

ii-^^"65H mg of Alumiiiim tribromid^ was placed in a'dry JO^mL flask. 
0:^ mL dry benzene was added and the mixture was cooled in an ice bath. 25 mg of 
compound 5-10 was rapidly added and the solution was slowly warmed to room 
- temperature and stirred for an additional 1% h. The reaction was quenched with ice 
25 and acidified with 2N HCl. The organic layer was separated and washed with water 
(2X) and brine. The organic splutioti was dried over magnesium sulfate, filtered and 
evaporated. The crude product was purified by preparative HPLC to provide 5-11 as 
its trifluoroacetate salt 
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Synthesis of Compounds 5-12> 5-13 and S-14. General Scheme: 





HaSb^ ( I CH2CI2 (1 I 



.'0/ .''^ 





;l l^/fV'^^*^?^^^^ ( ) 5-12 

Preparation of 3-adamantanvM.5A7.8,9J0JlJ23aHdecahvdro^l.2.4-tria2olor43- 

10 airinannulenef5-12) 

Cyclodecanone (n=6) (1.0 g) in 10 mL concentrated sulfuric acid was 
cooled to 0 °C and 0,54 g of sodium azide ^yas added. The reaction continued to stir 
at 0 for 1 h and warmed to room temperature where it was stirred for two h. The 
solution was diluted with cold water and treated with cold 10% NaOH solution until 

15 pH =9. Extraction with ether (2X), drying over magnesium sulfate and evaporation 
of solvent provided 1.23 g of 2-azacycloundecanone. 

2-Azacycloundecanone (0.87 g) was dissolved in 20 mL methylene 
chloride and stiiied at room temperature under, nitrogen. . 1.5 g Trimethyloxonium 
tetrafluorobofate was added and the reaction stirred.ovemight. The mixture was 

20 added to saturated aqueous sodium bicarbonate and extracted with methylene chloride 
(2X). The combined organic layers were washed with brine/dried over magnesium 
sulfate, and the solvent evaporated to provide crude 2-methoxyazacyclododec-l-ene. 

Adamantanecarbohydrazide (45 mg) was added to a small dry flask 
and dissolved in 3mL dry methanol. 63.7 mg of 2-methoxyazacyclododec-l-ene was 

25 added and the mixture was refluxed at 70 ^^C overnight. The methanol was removed 
by evaporation and 3 mL toluene added. This mixture was refluxed 24 h at 122 **C. 
The toluene was evaporated and the resulting solid was purified by preparative HPLC 
(100% gradient/12min) to provide 5-12 as the trifluoroacetate salt. 
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EXAMPLES 5-13 AND 5-14 

The reaction sequence was repeated in similar fashion starting with 
cycloundecanone and cyclononanone to prepare 3-adamantanyl- 
5 4,5,6,7,8,9,10,1 l,1243,3a-undecahydroTl.2^triazolo[4,3-a][12]annulene (5-13) and 
3-adamantanyl-4H,5H,6H,7H,8H,9H,10H,llH7l,2,4-triazolo[4,3«a]perhydn)azepi 
(5-14), respectively. 

EXAMPLE 5-15 




^ Preparation of;3-Adaniantanvl76-(tert-butvl)T4H.5H.6H JH,8HrL2>4-triazolor43^^ 
alperhydroazepine f5-.15) 

IS . . ' . 5T/6/trButy{azocan-2-one. (30 nig) was dissolved in 2. inL,.m<^thyiene 

chloride and stirred at room.teniperature under nitrogen. 31.3 g Trimethyloxonium 
tetrafluoroborate was added and the reaction stirred ovenught. The mixture was 
added^to-saturated aqueous socbqmbic andex^aqted w4th:metfiylene chloride 

(2X). The combined organic layers were washed with brine, dried over magnesium 

20 sulfate, and the solvent evaporated to provide crude 5-rerr-butyl-8-methoxy- 
2,3,4,5i6,7-hexahydroazocine. I 

Ad2miantaliecarix)hydrazide (30 mg) was added to a small dry flask 
and dissolved in 3 mL-^dry methanol. The crude 5-rerr-butyl-8-methoxy-2,3,4,5,6,7- 
hexahydroazocine was added and the mixture was refluxed at 70 ®C overnight. The 

25 methanol was removed by evaporation and 3 mL toluene added; This mixture was 
refluxed 24 h at 122 ^C: The- toluene was evaporated and the resulting solid was 

purified by preparative HPLC (100% gradient/1 2min) to provide 5-15 as the 

c 

trifluoroacetate salt. 

30 The reaction sequence was carried out in a similar manner to prepare 

the compounds of Examples 5-16 through 5-20 listed in the table below: 
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. EXAMPLE S-21 ^ .... .5.,,. 



5 Preparatiomof 3radamantanvlr4H,SH,8H-l,2,4rtria20^ . i ^ . 

. 3,6 Ji8-Tetrahydn)azcK:inr2(l 
methylene chloride and stirred at room temperature under nitrogen. 0.81. mL 
triethyloxonium tetrafluprolborate solution in methylene .chloride (l.OM) A^as added 
and the reaction stirred^f or 3 h . An additional 0.9 mL triethyloxonium 
10 tetrafluoroborate solution^\yas added, After stirring overnight, diisopropyl^^ 
(0.14 mL) was added along with adamantanecarbohydrazide (130 mg) and dry 
methanol (2 mL). The mixture was. stirred at 45X overnight and then refluxed for 24 
h at 75 *'C.-The solvent was evapiorated and the resulting solid was purified by 
preparative HPLC (100% gradient/12min) to provide 5-21 as the trifluoroacetate salt. 



15 



The reaction sequence was repeaited in similar; fashion to. prepare the 
compounds of Examples 5«22 and 5-23. 



20 



Preparative LC Method: 



Column: . 

EluentA: 

EluentB: 

Pre-inject Equilibration: 
25 Post-Inject Hold: 



YMC -r PACK ODS, 100 mm X 20 mm, 5.0 ^m 
0:05% TFA in Water 
0.05% TFA in Acetonitrile 
1.0 min 
0.5 min 
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Gradient: 



Flow: 

Column Temperature: 
Injection. amount: 
Detection: 



10 % B to 100 % B : between 10 and 20 min. hold at 

100 % B for an additional 1.0 min, ramp back from 

100% B to 10 % B in 0.5 min 

20 mL/min 

ambient 

5.0 mL 

photodiode array 



Table 



10 



E2L 


Structure 


Name 


Retention - 
Time 
(min) 


MS ESI 

im/ii 


5.10 




3-(3'bromo-i- 
adamantyl)-6,7,8,9- 
tetrahydro-5H- 
[ 1,2,4] triazolo[4,3- 
ajazepine 


2.42 


350.3 


5-11 




3-(3-phenyl-l- 
adamantyl)-6,7,8,9- 
tetrahydro-5if- 
[r.2,4]triazolo[4,3- 
^alazepine 

triiiuproacetate salt \ 


2.96 

i 


348.3 


5-12 




3-(l-adamantyl)- ; 


3.09 


328.3 


i 

i 

J 


s 


6,7;8,9,10,fl,12,13- 
.octahydro-5//- . 
[ 1,2,4] tria2olo[4,3- 
a]azacycloundecine ; 
trifluoroacetate salt 






5.13 




3-(l-adaihantyI)- 
'5,6,7.8.9,10,11,12,1 
3,14- , 
decahyc^[i,2.4]tri 


3.28 


342.3 
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( 


azolo[4,3- 

/t1 a7 v/^l A/irtHeci nft 








i 

• 


trifluoroacetate salt 


i 




5-14 




3-<i-ada.i^ 
5,6,7iAlO,ii,12. 
octahydro[l ,2,4]tria 
zoio[4,3-a]a2ecine 

-t't'i rl 1 i/\'tv^o/^^t'Ot'^ colt' 
jllillUOIUaCclalC ball 


: 2.88 


■ 314,3 

i 


■ 5-15 

^ -. > 

( 


' ' I •. 


3-(l:a(laraant^^^ 
ire/trbutyl-6,7,8,9- 

itetrahydrOrS/Zr.^-.; 

:[i;2,4]tria2oIo[4,3- 
a]azepihe 

t'nfl ii/^tv^o/^o^ot^' colt 


> 2.88 

1 'jm 
i 

3 

} 


328.3 


5-16 




3-(l-adamantyl)- 

6.8,8-trimethyl-8,9- 

dihydro-Tff- 

[i,2.4]triazolo[4.3- 

^ujazepiiie. 

trifluoroacetate salt 


2.85 


312.3 






l-(l-adamantyl)- 
5,6-ciihydro4i/- 

[l,2,4]triazolo[4,3- 
a][l]benzazepine 

trifluoroacetate salt 


2.69 


320.3 






"^'(X -fldamantvn- 
10.11^hydro-5ff- 
[1.2,4]triazolo[43- 
&][2]benzazepine 
trifluoroacetate salt 


2.53 


320.3 
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5-19 




3-( l-adamantyi;- . 

6,6,8-triniethyN^ 
6J,8;9-tetrahydro- 

5//-5J- - 
methanofl ,2,4]triaz 

olo[4,3-a]azepine 
trifluoroacetkte salt 


2.o9 

t" • ■ 


326.3 


5-20 




3-(l-adamantyl)- 

5.7a,8,8a- 
tetrahydrb-5,8- 
ethen6cyclopropa[c 
][l,2,4]tnazblo[43 

-ajazepine 
trihuoroacetate salt 


2.48 


306.3 


5-21 




■.3-(l-adamantyl)- 
6.9-dihydro-5H- 
(l,2;4jtriazolo[4,3- 

ajazepine 
trifliioroacetate salt 


2.05 


270.2 


5-22 




3-(l-adaniarityl)- 
6,7,8,9,10,11- 
hexahydro-S^?- 

gSiegi^di:i;2,#^^^^^ 
^azolo[4,3- 
a]azonine 

trifliinrnjipptafp Q5i1t 


2.40 


324.3 


^5-23 




3-(l-adamantyl)-7- 
pyVl-6'j.8,9- 
' tetraHydro-5//- 


'2.72 


348.2 






[l,2,4]triaz6lo[4,3- 

ajazepine 
Cnfluoroacetate salt 
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Analytical LC Method : 

Column: 
! Eiuent A: 
5 . Eiuent B: 

; Gradient: ' - . 

,,Flbw: 

I Column?Teinperature: 
10 ; Injection amount: 
: Detection: 



15 



^ rJ 



Waters- XTefra C18, S fim, H.6x50 mm 
• 6^6% TFA in Water ^ 
0.5 % TFA in Acetonitrile 

10 % B to 90 % B in 4.5 min, hold for 0.5 mm, ramp 
back to 105 % B in 0.5 min 
2,5 mL/mihXgojng into the MS=250 |il) 

10 ^1 of undiluted crude reaction mixture 

V^AD: 190-60(f^^^'3' i 



s '3m 



r K MS: API-ES po^itivd ibnization mode, 
;r Variable mass scan range: 



LCl-XU='5d-50tf^^ 
LCl-Low= 150-750 afnu^ 
LCl-Med= i3b0-i600 am^ 
LCl-High=500-200d amu 



20 




; Pre paration of 3-{f2-(4-chlorophenvnadamahtari^2-vllmethvn-4H-1.2.4-triazole (6^1) 



25 a^ Preparation of 2-r2-(4-chlorophenYnadamaritan-2"ViT tuistamide (6'la) 

To a solution of 2-[2-(4-chlorophenyl)adamantan-2-yl] acetic acid (100 
mg, 0.33 mniol) in 4 mL //,iV-dimethylformamide (DMF) were added sequentially 
ammonium chloride (88 mg, 1.6 mmol), l-hydroxybenzotriazole hydrate (HOBt, 67 
mgi 0.49 mmol), N, N-diisopropylethylamine (575 jiL, 3.3 mmol), and l-ethyl-3-(3- 
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dimethylaminopropyOcarbodiimide hydrochloride (EDC, 95 mg, 0.49 mmol). The 
mixture was stirred at room temperature under nitrogen for 2 h, then added to a 
separatory funnel containing 50 mL of ethyl acetate and aqueous hydrochloric acid 
(HCl, IN). The layers were separated and the organic layer was washed sequentially 
5 with aqueous N HCl , saturated aqueous sodium bicarbonate, and brine. The organic 
layer was dried over anhydrous sodium sulfate and evaporated in vacuo to yield 82 mg 

of title compound as a white powder which was used without purification. 

**' J. 

; b) Prepafatidn of methvl 2-T2'^(4^hl6rophenvlV2-adahiah^^ (6-lb) 
10 A solution of 6-la (30 mg, 0.1 mmol) in 0.5 mL of anhydrous 

mkhylene chloride was titated with tiiniethyldxbnium tetrafloroborate (30 mg, 0.2 
mmol). The mixture was stirred under nitrogen for 18 h, then added to a separatory 
funnel contaiiiihg 25 mL of methylene chloride and saturated aqueous sodium 
bicarbonate solution: The layers were mixed and separated and the organic layer was 
15 'dried over anhydrous sodium sulfate and evaporated in vacuo to yield 32 mg of title 
'compbundv which was used without pu r ^ ^ 

c) Preparation of 3-( f2^(4K:hlorophenvl>adaimaritan-2-Yl1methvl )-4H'l^ 

A solution of 6-lb (32 mg, 0.1 mmol) and formic hydrazide (9 mg, 
20 6. i 5 mmol) in anhydrous toluene was refluxed under nitrogen for 1 8' h. The mixture 
was evaporated to dryness and the residue purified by reverse phase HPLC to give 
' tiiie 'cdifipouhd as* white'plovvder. 




Preparation of:3-ff2-l4^hlorophenvnadamantan-2-vI1methvll-4.-methvl-l;2 
(6^ 
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aVft^eparation of 2-f2-(4"Chloiophenvnadamantan-2^^^^ 

The title compound was prepared by an identical procedure to the one 
described for example 6-la using methylamine hydrochloride. 

5 'J .} 

b) Preparation of 2-f2-(4-chlorophenvI)adamantan-2-vl1-jV'methvlethanethioamide (6- 

2b) ^; 

A solution of 6-2a (12|rng, Q.036 mmol) and Lawesson's reagent (22 
mg, 0.0S4 mmol) in O.S mL of toluene^was'fefluxed under nitrogen for 2 h. The 
10 mixture was added to a separatory fiinne^^containing ethyl acetate and saturated 
■ < aqueous solution of ammonium chloride. Hie organic layer was washed with saturated 
aqueous sodium bicarbonate and brinSf^edJSSel^^Sfihydrous sodium sulfate; and 
evaporated to dryness to yield 24 mg of crude mixture containing the title compound 
which was used withdut-purificatibn. 

c) Preparation of 3-(r2^(4H!;hl6rophenvl>adaniantan-2-vHmethvl}-4-meth 
triazole (6-2) ^ r , 

To a crude^niixture cohtaihirig 6-2b (^^^ 
toluene:butanol (1 mL) were added sequentially formic hydrazide (20 mg, 0.3 mmol) 
20 and silver'triflorbmethaniesulfonate (40 mg, 0. 1 S mmol). The mixture was stirred at 
reflux uhdeir nitrogen for 2 h, then filtered' through celite and washed with methanol 
(30 mL): The filtrate was evaporated to dryness and purified by reverse phase HPLC 
to yield title compound as the TFA salt. 

25 Table i: Analytical data for examples 6-1 and'6-2: - " 



Conqpoiind' ' 


Retehtibii time 
(min) 


MS ESI (m/z) 




1.84 ' 


• 328. 


■ 6^2 ■ 


1.84 


342 
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20 



HPLC Conditions: ... ■ ; » 

Analytical LC Method: , . , . , . . ; r ' 

Column: ^ . , . . MetaChem Polaris C-18A, 30 mm X 4.6 mm,.5.0 pin 

EluentA: : . _ ; 0^% TTA in Water. . ... 
Eluent B: . 0.1 %TFA in Acetoriitrile. . _ I . . 



Gradient: ; . ^ ^ 5 % B to 95 % B in 3.3 min, ramp back to 5 % B in 0.3 

Flow: 2.5 mL/mih 

Column Temperature: . 50.''C - . .. . . 

Injection amount: 5 ul of undiluted crude reaction mixture. 

Detection: DAD: 190-600 nm 

15 MS: API-ES ionization mode, mass scan range (100- 



Preparative LC Method: 

Column: YMC - PACK ODS, 100 mm X 20 mm, 5.0 jun 

Eluent A: 0. 1 % TFA in Water 

Eluent B: i'l * j 0;1 %tFA in Acetonitrile 

Pre^inject Equilibratidh;... J 1 .0 mm 

25 Post-Inject Hold: 1.0 min 

Gradient: . - ~ -\ 10 % B ^ 100 % B in 7.5 min, hold at 100 % B for an 

. aclditional 1.0 min, ramp back frdm '100% B o 10 % B 

„^ ^^'iA 1.5^niin i . 

Flow: [\ 20mL/min ... 

30 Column Temperature: ambient 

' Injection amount: 2.0 mL of crude reaction mixture. 

4>SS;tiiMi: " ' ''^^ ' ^^"^ ' -i ^i 
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EXAMPLE? 



Preparation of 3-adamantanyMH^5fe8H.9H-l,2.4-tria2olof4.3-^^ 




To a sample of 103 mg (0.822 mmol) of lH,3H,4H,7H,8H-azocin-2- 



one in 5 mLof dichloiomethane,was added 183 mg (1.234 nwnol) of 
trimethyloxonium tetrafluoroborate. The reaction was stirred at room temperature for 
10 16 h, after which time it was diluted with 15 mL of methylene chloride, and extracted 
twice with 5 mL of saturated aqueous NaHC03 jand once with 5 mL of brine. The 
organic layer was dried over MgS04, filtered, and the concentrated under reduced 

pressure. The 8-methoxy-2H,3H,6H,7H-a20cine thus produced (92 mg) was used 
without purification in the next reaction. iH NMR (500 MHz, CDCI3): 6 5.82 (m, 

15 IH), 5.69 (m, IH), 4.22 (s, 3H), 4.04 (q, 2H, J = 6 Hz), 3.03 (t, 2H, J = 6 Hz), 2.73 (br 
appaientq,2H, J = 6Hz), 2.63 (apparent q,2H, I . 

To a sample of 55 nig (0.395 mmol) of 8-methoxy-2H,3H,6H,7H- 
azocine in 3 mL of N,N-dimethylformamid|e Wjas added 194 mg of adamantyl 
hydrazide (0.593 mmol) and 0.256 mL (1 .976 mmol) of triethyl^niine. The reaction 

20 was heated in a sealed tube at 100 OQ for 1 h. The solvent was removed under 
vacuum, and the,residue was chromatographed on silica gel eluting first with ethyl 
acetate, then with methylene chloride, 2% methanol in methylene chloride, and finally 
5% methanol in methylene chloride at which time the desired product eluted from the 
column. This afforded 12.2 mg of the desired triazole. iH NMR (500 MHz, CDCI3): 

.99- 

1' 
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8 5.82 (m. IH). 5.50 (m. IH), 4.62 (br t, 2H. J = 6.9 Hz), 3.69 (br t. 2H. J = 6.9 Hz), 
2.85 (br apparent q, 2H, J = 5.7 Hz, 6.7 Hz), 2.72 (br apparent q, 2H. J = 6.7 Hz, 6.9 
Hz); 2.18 (br s, 3H), 2.13 (br s, 6H). 1.82 (AB pattern. 6H. J = 15.8 Hz, J = li2.3 Hz). 
Mass spectrum (electrospray): .284 (M 1 1). 

5 . . ■ . ..W. . ; . .• 

. EXAMPLE OF A PHARMACEUTICAL FORMULATION 
.... As a specific embodinnent of an oral composition of a compound of the 

present invention, 50 .rng<of any of Examples 1 is formulated with sufficient finely 
divided lactqse tp provide a total amount of S80 to 590 mg to fill a size O hard gelatin 
10 capsule. 

While the jnventipn has been described and illustrated in reference to 
specific embodiments thereof, those skilled in the art will appreciate that various 
changes, modifications, and s^ybstitutions can be made therein without departing from 

.15 the spirit and SQope^pf the ipvention.^ For exs^ effective dosages other than the . 
preferred doses as set forth hereinabove may be applicable as a consequence of 
variations in the responsiveness of the human being treated for a particular condition. 
Likewise, the pharniacologic response observed may vary according to and depending 
upon the particular acti ve compound selected or whether there are present 

20 pharmaceutical carriers, as well as the type of formulation and mode of administration 
employed, and such expnected variations or differences in the results are contemplated 
in accordance with the objects and practices of the present invention. It is intended 
ilherefore4hat thejnvention-be limited only, by the ,scope oCthexlaims.which follow 
and that such clainris be interpreted as broadly as is reasonable. 
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WHAT IS CLAIMED IS: 

1 . A compound of stnictural fonnula I, or a phannaceutically 
acceptable salt or prodrug thereof, 

N-N 



wherein: 

independently selected from haliagen, PCH3, OCF3, CH3, and phenyl, Wrein 
said phenyl is;unsubstituted or sul),stjtuted,with one. to three halogens; 

10 

W is sel^ted from the group consisting of NRa and a single bond; 
X is selected from thie group consisting of CH2 and a single bond; 

Z is selected fnDm the group consisting pf S and a single bond; 

15 is selected from the group consisting of hydrogen and Ci-6 alRyK wherein alkyl is 
unsubistituted or substituted with one tp. five fluo^^ 

R2 is selected from the group consisting of , , 
hydrogen, 

20^ Ci-io alkyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected frorn 
hydroxy ^and C1.3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, , . 

C2-10^11^^ny|» unsubstituted or substituted with one to six substituents 

25 independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, , 

CH2CO2H, . . 

CH2CO2C1.6 alkyl, 
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CH2CpNHRa. 

(CH2)0-2C3-.9cycloalkyl,. . 
(CH2)0-2C5-12 bicycloalkyl, 

(CH2)0-2adainantyl, and : . . * : / 

5 (CH2)0^2R; 

wherein said C3-9 cyeloalkyl and G5-12 bicycloalkyl optionally hay^ one to two . 
double bonds, and said C3.9 cycloajkyl, C5-12 bicycloalkyl, and adamantyl are 

unsubstituted or subsjtjtuted with one to six substituents independently selected from 
(a) zero to five halogens, CH3, GF3, OCH3, and OCF3, and (b) zero or one phenyl, 

10 said phenyl being unsubstituted or substituted with one to fourvgroups independently 
selected frpni halogen, OCH3,pCF3, CT 

R3 is selected from the group consisting of r f . : ,1 

^ hydrogen, 

IS Ci-io alkyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1.3 alkoxy, said alkoxy group.bieing unsubstituted or substituted with 

one to three halogens, 

C2-IO alkenyl, unsubstituted or substituted with one to six substituents 

20 independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 

YC3:9 cyeloalkyl; 
YC5-12 bicycloalkyl, 

25 ^^'""'"w^^tm^^ 

whfereiri-siaid G3I9 cyeloalkyl and 05^12 bicycloalkyl optionally have one to two 
doiiWe bonds, and'^^^^ 

unsubstituted or silbstituted wiUi oiie to six substituent^ independentiy selected from 
30 (a) zdrb to five'^haiogens, CH3; CFs/OCHs, dnd OCF3, land (b) zero or one phenyl, 



10 



said phenyl being unsubstituted or substituted with one to four groups independently 
selected from halog^^^ ^ ' * 
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i V. - 

R is selected from the group consisting of benzodioxolane, furan, tetrahydrofuran, 
thiophene, tetrahydrothiophene, dihydropyran, tetrahydropyran, pyridine, piperidine, 
benzofuran, dihydrobenzofuran, benzothiophene, dihydrobenzothiophene, indole, 
dihydroihdolie', indene, indaiife, i;3-dioxblane, 1,3-dioxane, phenyl, and naphthyl; . 
5 wherein R is unsubstituted or substituted with one to four groups independently 
' seiectecl frorti KaliogeiC Cl^ ilkyi^lifinyi; C alkylsulfohyi^fei-^ 

aikM^lsiiifOT^^ bCT^ OTd iCi^^^ ^ ''''' 

unsubstituted or substituted with one to five halogens 'or one substituent selected from 

10 

Y is selected from '(^^ and (-HC=CH-); 

or alternatively Rf'and^R^ taken together form a bridging group R4, providing a 
compound of structural formula la: 

^ . ^ ; la ^ ^ 

wherein R4 is; \ 

, a 02-8 alkylene group, optionally containing one heteroatom selected from O 
and NRb between two adjacent carbon atoms of said C2-8 alkylene group, optionally 
20 containing one to twp carbon-carbon double bqnds when R4 is a C3-8 alkylene group, 

and optionally also coniprising.a carbon'<:arbon single bond connecting two non- . 
adjacent C2ui)pn a^ , , . , 

^^a 04-8 cycloalkyl group;. V • . - , : h . v ^ - 

wherein.Rb is selected from the group.consisting.of hydrogen and Ci-6 alkyl, . 
2S unsubstituted or.substituted with one. to six substituents independently selected from 
zero to five ^fluorines and zero or one phenyl, said phenyl being unsubstituted or 
substituted with one to three substituents independently selected from halogen, CH3, 
CF3,OCH3,andpCF3; 

wherein R4 is unsubstituted or substituted with one to five Rc substituents, wherein 
30 each Rc.is independently selected from halogen, OH, OCH3, OCF3, C1.6 alkyl, 
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C2.6 alkenyl, phenyl, biphenyl, C3.8 cycloalkyl, Ci.6 alkyloxycarbonyl, an epoxide 
group bridging 2 adjacent carbons, and 1,3-dioxolanyl geminally disubstituted onto 
one carbon of R4, wherein each Ci-6 alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero to threb^ 
5 halogens and zero to two groups selected fifom phenyl, Ci-6 alkyloxycarbonyl, 1,3- 

dioxolariyl geminally disubstituted onto one carbon, and CN, and wherein each 
phenyl, biphenyl, and C3.8 cycloalkyl, either as Rc or as a substituent on Rc, is 

unsubstituted or substituted with one to three groups independently selected from 
halogen, CH3; CF3, OCH3. and OCF3; 

10 

wherein R^ optionally Has a fused phenyl ring, a benzodioxinyl ring, or a 
dihydroben^odioxinyl ring, said phenyl ring, benzodioxinyl ring, and 
dihydrobenzodioxinyl rinjg being unsubstituted or substituted with one to three 
substituents independehtly selected'from halogen, GH3, CF3, OCH3, and QCF3; and 

15 ■ ' " " • ■ • • '* 

wherein R4, including said optional 'fused phenyl ring, benzodioxinyl ring, or 
dihydrobenzodioxinyl ring and including all substituents on R^ and said fused phenyl 
ring, benzodioxinyl ring, or dihydrobenzodibxinyl'rihg, has no more than 20 carbon 
atoms; 

20 

with the provisos that 

(a) when X and W represent single bonds, Z is sulfur, Rl is unsubstituted adamantyl, 
and R3 is hydrogen, then R2 is not hydrogen, methyl, ethyl, 1-propyl, 2-propyl, 1- 
^utyl,I^Bii^yi»f^^^^ CH2phenyl, or cyclohexyl; 

25 (b) when X and W represent single bonds, Z is sulfur, Rl is unsubstituted adamantyl, 

^(c) when X ahcl W repi^isent singled bohds, Z is suliFur, Rl is unsubstituted adamantyl, 
and R3 is CH2KC0H^F-phenyl, t^^^ R2 is not plhenyi; 
30 (d) when X and Z represent single bonds and Rl is unsubstituted adamantyl, then R2 
arid R3 taken together cannnot form a C3-5 alkylene R4 bridging group; and 

(e) R2 and R3 are not both hydrogen. 
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2. The compound of Claim 1 of structural formula I and not 
structural formula la. 

'3 compound of Claim 1 of structural formula la and not 

5 stnicturai fonriula 1. :^ l{- * 

* • 4. ' Trtie'coihpoun^ of Claim 2 wherein 
Rl i^^antyi, uWsiig^^^bf^ witR^8he &ffi^^iMtd^ " ''^^^ ^^^^ =^ 

indbpendentiy sfel^'tiski from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

10 saia phenyl ik linsul^titfited or substituted^ith one f^ahpGi^ir 

. ..f X ^sio . ?iu^;^ pt/uv/' K ic dtiiau! ]j: rii^!np?cf?n;sq jra-^AfsmAf*- 

X; W; aha^Z^ar^Sit^glel)^ ^ H^^^^^^^^l c>^^lopo^Xi 

r2 is selected fix)m the group consisting of " 

15 hydrogen, 

Ci-6 alkyl, unsubstituted or substituted with one to four substituents 

independently selected from zero to three halogens and zero or one group selected 
from hydroxy and C1.3 alkdxy, said a}koxy group being unsubstituted or substituted 
with 6rie to three halogens, ' ' / v » 

20 ' C2-4 alkenyl, unsubstituted'br^substi 

independently selected from zero to three halogens and zero or one group selected 
froni hydroxy and C1.3 alkoxy, said alkoxy group being unsubstituted or substituted 

with one to three halogens, ' ^ ' 

' » CH2Cd2H, 
25 CH2CO2C1.3 alkyl, 

' CH2CONHRa 

(CH2)0-lC3-6cycloalkyi, = 
(CH2)0-lC4-6cycloalkenyl, 

(CH2)0-lphenyl, ^: 
30 (CH2)0-lfuryl, ' 

wherein cycloalkyl, cycloalkehyi, phenyl, and furyl are Unsubstituted or substituted 
witii one to three groups independently selected from' halogen; OCH3, OCF3; CH3, 
and CF3; 
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Ra is selected from the group consisting of hydrogen and alkyl, wherein alkyl is 
unsubstituted or substituted with one to five fluorines; and 



is selected from the groiip consisting of 



5 hydrogen, 

' Ci-6 alkyl, unsubstituted or substituted with one to five halogens, * * 

C2-6 alkenyi, unsubstituted or substituted with one to five halogens, 
(CH2)0-lC3-6cycloalkyl, wherein cycloalkyl has one double bond and is 
unsubstituted or substituted with one to five substituents independently selected from 

10 the group consisting of (a) zero to five halogens and methyl and (b) zero or 1 phenyl, 
(CH2)0-1 adamantyl, unsubstituted dr subsQ^iite^ With one to fbuf substitueiits 

independently selected ftpm halogen and methyl, 

(CH2)6-1 phenyl, unsubstituted or substituted with one to thr^ substituents 
independently selected firom methyl, cyano, hydroxymethyl, CF3, OCF3, hydroxy, 
15 6c5H3, halogen and S(0)o.2CH3, and 

YR, wherein V is selected fix)m g^oup tbrisistirig of CH^ (-HG=CH9,^and 
a bond, and R is selected firom the group consisting of benzodioxolane, fiirah, 
thiophehe, dihydfobehzofuran, tetrkhydfofiiran, tetraHydropyran, Mid indane^ wherein 
R is unsubstituted or substituted with one to three halogens. 

20 • . 

5. the compound of Claim 2 wherein 
r1 is ad^antyi, unsubstituted or substituted with one to five substituents 
inMpdndently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said pnenyl is \insubstituted or subsUtuted with one to three halogens; 

25 

X is a singleJ)ond; . j . » 

ZisS; . , . 

WR2 is selected from the group consisting of 

30 ''''^ '^miy- ' ^ 

hydrogen, . 

* Ci-6 alkyl, unsubstituted or substituted with oiie to four substituents 
independently selected from' zeiro to three halogens and zero or one group selected 
from hy^oxy and metHoj^^^^ 
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C2-4 alkenyl, unsubstituted or substituted with one to three halogens, 
(CH2)0- 1 C3-6 ciyclb^^ 

(CH2)6-2R» wBereiri R is selected from of phenyl, furan, 

tetrahydrofiiran,'and piperidiherwherein R^and cycloallcyl are uhsiibstituted or 
5 substituted With one to three groups independently selected from halogen, OCH3, 
' OCF3. CH3, and CF3; and 

R3 is selected from the group consisting of 
hydrogei^^^^^ 

10 Ci jS alicyl,* unsubstituted or substituted with hydroxy, methoxy, or one to five 

halogens, . 

C2-6 alkenyl, unsubstituted or substituted with hydroxy, metnoxy, or one to 

five halogens, / ^ 

(<CH2)0-iC3l8 cycloalkyl, wherein cycloaJlkyl hats one double bond and is 

15 unsubstituted or substituted with one to four substituents independently selected from 
the group consisting of (a) zero to three halogens and methyl and (b) zero or 1 phenyl, 
and 

(CH2)0-lR» wherein R is sei^tied from the group consisting of l,3-diox61ane, 

1,3-dioxane, phenyl, furan, and pyridine; wherein R is unsubstituted or substituted 
20 with one to three grtJups indejpendehfly selecfed^ from Kalbgeri; dGH3, dCFs, 

.6. Thecompoundof Claim 3 wherein R. A is adamaMyl, 
unsubstituted or substituted with one to five substituents independently selected from 
25 halogen,' OCH3, OCF3, CH3, tiFs, iahd phenyl. Whereitt said phenyl is Unsubstituted ' 

or substituted with one to three halogens; 
Xis abond; 
; "ZisS; 

W is a bond or NH; and 
30 R4 is a Ci-g alkylene girbup, unsubstituted or substituted with one to 

three substituents Rc, where each Rc is independently selected fix>m halogen, CH3, 
CF3, and phenyl, wherein phenyl is unsubstituted or substituted with one to three 
substituents independently selected from halogen. CH3, CF3, OCH3, and OCF3. 
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7. The compound of Claim 3 of structural formula la 

N-N 

• (la) . 

wherein: , 

R1 is adamantyl, unsubstituted or substituted with one to five substituents 
5 independently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl is unsubstituted or substituted with one to three halogens; 

X is selected from the.group consisting of CH2 and a single bond; 
W and Z are single bonds; and 

JO "V- ' ■ ' - : 

R4is ..U ". :■• . . : -..i^. • : 

a C3-8 alkylene group, optionally containing one heteroatom selected from O 
and NRb between two adjacent carbon atoms of said C3-8 alkylene group, optionally 
containing one to two carbon-carbon double bonds when R4 is a C3.8 alkylene group, 

15 and optionally also comprising a carbon-carbon single bond connecting two non- 
adjacent carbon atoms of said C3.g alkylene group, or 

- i V r ? ; . 

a C4.g cycloalkyl group; 
wherem Ro is selected from-the group consisting'of hydro^n and Ci-g alkyl, 
unsubstituted or substituted with dne'to six substituents independently selected from 
20 zero to five fluorines and zero to one phenyl, said phenyl being unsubstituted or 
' ^ substituted with one to three substituents independently selected from halogen, CH3^ 

wherein R"* is unsubstituted or substituted with one to five Rc substituents, wherein 
each RC is independently selected from halogen, OH, OCM3; OCF3; Ci-e alkyl, 
25 C2 6 al^einyl, phenyl, BipHenyl. Cslg cycloalkyl; C an epoxide 

group bridging 2 adjacent carbons, and 1,3-dioxolanyl geminally disubstituted onto 
one carbon of R4,'wKerein eich 'Gi 16 alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero to three 
' halbgehs and ziero' tb twb group's selected from phenyl C 1:5 alkylbxycarbohyl, 1,3- 
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dioxolanyl geminally disubstituted onto one carbon, and CN, and wherein each 
pHeiiyX biphenyi; ^d Ci^ig cycloalkyl, either ^ik or as a subkTtueht on Rc, is 
unsubstituted or substituted with one to three groups independently selected from 
haibgen.dH3^ ' ' v >.>.;i-, .,; 

wherein R^ optionally has a fused phenyl nng, a benzodioxinyl nng, or a 
dihy^benzodioxihy^'nng^ ring, aiid ^ 

dihydrdbehzodioxinyl ring being unsubstituted or substituted with one to three . 



sufetitulenfeinclej^^^ selected from halogen, CH3, CF3» OCH3, and OCF3; and 



nng, benzodioxmyl nng; or dinydrobenzodioxmyl nng, has no more than 20 carbon 
atoms. 



15 



8. Thecompoundof Claim 1 having formula I or formula la 
wherein Z is S and WR2 lis selected from NH2 and R?. 

9. Hie compound of Claim 1 having fonnula I or formula la 
20 wherein W and Z are single bonds. 



10. The compound of Claim 1 selected from the group consisting 



of 



25 





OGFa 
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10 • ^ ■ - 12. A method for treating, controlling, or delaying the onset of non- 

insulin dependent diabetes mellitus in a mammalian patient in need of such treatment 
which comprises administering to said patient a therapeutically effective amount of a 
compound of stmctural formula I, or a^ph^rmaceutically acceptable salt thereof: 
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iO wherein: ' f -"'"^r ^ b-^- --^^h^n :•cu^w^f^^^S iy, lu): i\k vm^^,. mn- 

Rl is adamantyl, unsubstituted or substituted with one to five substituents 
indfependeiitrylselkit^^ CH3. CF3, and phenyl, wherein 

S said phenyl is unsubstituted or substituted with one to three halogens; ^ ^ 

W is selected from the group consisting of NRa anxl a single bond; 
X is selected from the group consisting of CH2 and a single bond; 

Z is selected from the group consisting of S and a single bond; . 



10 



Ra is selected from the group consisting of hydrogen and Ci- 6 alkyl, wherein alkyl is 
unsubstituted or substituted with one to five fluorines; « 



r2 is selected from the group consisting of 
15 hydrogen, 

Cl-lO £^i^yl unsubstituted or substituted with one to six slibstituehts 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1I3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
20 C2-IO alkenyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 

CH2CO2H, : 
25 CH2CO2C1.6 alkyl, 

CH2C6NHRa. 

(CH2)0.2C3-9 cycjoalkyl, 

(CH2)0.2C5-12 bicycloalkyl, 

(CH2)0-2adamantyl, and 
30 (CH2)0.2R; 
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wherein said C3-9 cycloalkyl and C5-12 bicycloalkyl optionally have one tp two 
double bonds, and said C3-9 cycloalkyl, C5.1 2 bicycloalkyl. and adamantyl arc 

unsubstituted or substituted with one to six substituents independently selected from 
(a) zero to five halogens. CH3, CF3. OCH3. and bCF3, and (b) zero or one phenyl, 

5 said phenyl being unsubstituted or substituted with one tp four groups independently 
selected from halogen, C)CH3, OCF3. CH3, and CF3; 

R3 is selected from the group consisting of . , . . . 
hydrogen, 

10 Ci-io alkyi, unsubstituted or substituted with one to six substituents 

independently selected fi*om zero to five halogens and Krp or, one group, ^electee! fix)in 
hydroxy, and C1.3 alkpxy, said alkoxy group bein^ unsubstituted or substituted with 

one to three halogens, , 

C2-IO alkenyi; unsubstituted or substituted with one to six substituents 

15 independently selected from zero to five halogens and zero or one group selected from 
hj^drQxy and Ci-3 alkoxy, said alkoxy grpup be^ or substituted with 

one.to.three halogens, . 
YC3-9 cycloalkyl, 
YC5-12 bicycloalkyl, 
20 Yaclamantyl, and 

YR; 

whercin said C3.9 cycloalkyl and C5-12 bicjrcloalkyl optionally have one to two 
double bonds, and said C3.9 cycloalkyl, ^S^l^ bicycloalkyl. and adamantyl are 

unsubstituted or substituted with otiento six substituents independently selected from 
25 (a) zero to five halogens, CH3, CF3. OCHsl^and OCF3, and (b) zero or one phenyl, 

said phenyl being unsubstituted or substituted with one to four groups independently 
selected from halogen, OCH3, OCF3, CH3, and CF3; 

R is selected from the group consisting of benzodioxolane, furan, tetrahydrofuran, 
30 thiophene, tetrahydrothiophene, dihydropyran, tetrahydropyran, pyridine, piperidine, 
benzofuran, dihydrobenzbfuran, behzothiophene, dihydrobenzothiophene, indole, 
dihydroindole, indene, indane, 1,3-dioxolane, 1,3-dioxane. phenyl, andnaphthyl; 
wherein R is unsubstituted or substituted with one to four groups independently 
selected from haiogenVCi J| aikyithio. Cm alkylsulfinyl, Ci^ alkylsulfonyl, C2-4 
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alkenylsulfonyl, CN, OH, OCH3, OCF3, and Ci-4 alkyl, said C1-4 alkyl being 

unsubstituteci or substituted with one to five halogens or one substituent selected from 
OH and Ci-3 alkoxy^^ " ' ' ' * 

5 Y is selected fbni(ai2)6^i2^^^ ' ' - : 

or, alternatively, R2 and taken together form a bridging group R^, providing a 
compound of structural formula la: 

< ' . ^ (!a) 

10 wherein R4 is 

a C2-8 alkylene group, optionally containing one heteroatom selected from O 
and NR'> between two adjacent carbon atoms of said C2-8 alkylene group, optionally 
containing one to two carbon-carbon double bonds when R^ is a C3-8 alkylene group, 
£md optionally also comprising a carbon-carbon single. bond connecting two npn- 

15 adjacent carbon atoms of said C2. 18 a^^ 
a C4-8 cycloalkyl group, 
>yherein Rb is selected from the group consisting of hydrogen and Ci-6 alkyl, 
unsubstituted or substituted with one to. six substituents independently selected from 
zero to five fluorines^and zero or one phenyl, said plienyl being unsubstituted or . 

20 substituted with one to three substituents independently selected from halogen, CH3^ 
CF3,OCH3,andOCF3; 

\yheiein R4 is unsubstituted or substituted with one to five Rc substituents, wherein 
each RC is independently selected from halogen, OH, OCH3, OCF3, Ci^ alkyl, 
C2.6 alkenyl, phenyl, biphenyl, C3-8 cycloalkyl, Ci-6 alkyloxycarbonyl, an epoxide 
25 group bridging 2 adjacent carbons, and l,3rdioxolanyl geminally disubstituted onto 
one carbon of R4, wherein each Ci^ alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero to three 
halogens and zero to two groups selected from phenyl, Ci-6 alkyloxycarbonyl, 1,3- 

dioxolanyl geminally disubstituted onto one carbon, and CN, and wherein each 
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phenyl, biphenyl, and C3.8 cycloalkyl, either as RC or as a substituent on Rc, is 

junsubstituted or substituted with one to three groups independently selected from 
halogen, CH3;CF3,OCH3, and OCF3; ' . 

5 wherein R4 optionally has a fiised phenyl ring, a benzodioxinyl ring, or a 
dihydrobehzodioxinyl ring, said phenyl ring, benzodioxinyl ring, and 
dihydrobenzodioxinyl ring being unsubstituted br substituted with one tho three 
substituents independently selected from hafo^ (CF3, OCHj, and OCF3; and 



10 wherein R^, including said optional fused phenyl ring, benzodioxinyl ring, or 

dih^ilrobenzodioxinyl ring and including all substituents on R^ and said fused phenyl 
ring, benzodioxinyl ring, and diihyidrobenzodioxinyi ring, has no nidre than 20 carbon 
atoms. 



15 13. A method for treating, controlling, or delaying hyperglycemia 

ill a manimalian patient iti need of such treatment which comprises administering to 
said patient a therapeutically effective amount of a compound of Claim 12 or a 
pharniaceutically acceptable salt thereof. 



20 14. A method ifor treating, cbntroHing, delaying or preventing 

obesity in a mammalian [iatient in need of such treatment which cbrnprises' 
administering to said patient a. therapeutically effective amount of a cdnipound of 
Claim 12 or a pharmaceutically acceptable salt thereof. ' ' ' 

25 1^5. A method for treating, controlling, or delaying insulin 

resistance in a manimalian patient in need of such treatment which comprises 
administering to said patient a therapeudcally effective amoiint of a compound of 
Claim 12 or a pharmaceutically acceptable salt thereof. 

30 16. A method for treating, controlling, or delaying one or more 

lipid disorders selected from the group consisting of dyslipideniiai Kyperlipidemia, 
hypertriglyceridemia, hypercholesteroleniia, low HDL, and high LDL in a mammalian 
patient in need of such treatment which comprises administering to said patient a 
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therapeutically effective amount of a compound of Claim 12 or a phannaceutically 
acceptable salt thereof. 

17. A method for treating, controlling, delaying or preventing 

. ■ : '< , j ; ak>' ^r * ■ j i' r'.i-.-i;- ' / : -v ... • i;:: ij; * 

atherosclerosis in a mammalian patient in need of such dieatment which comprises 

administering to said patient a therapeutically efl'ective amount of a compound of 



Claim 12 or a pharmaceutically acceptable salt the: 



thereof. 



18. A method for treatmg, controlhng, delaying or preventing in a 
10 mammalian patient in need of bfeatment one or more conditions selected from the 




resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7) hyperlipideniia, (8) 
hypertriglyceridemia, (9) hypercholesterolenaia, (10) low HDL levels, (1 1) high LDL 
levels, (12)" atherosclerosis and its sequelae, (13) vascular restenosis, (14) pandrcatitis, 
15 (15) abdominal obesity, (16) nedrodegenerativie disease, (17) retinopathy, (18) 

nephropathy, (19) neuropathy, (20) Syndrome X, and other conditions and disorders 
where insulin resistance is a component or that may be treated by inhibition of the 
llp-HSDl enzyme, wherein the nlethod comprises the administration to said patient 
of a therapeutically effective aniount of a compound of Claim 12 6r a 
20 pharmaceutically acceptable salt thereof. 



19. A method for treating, controlling, delaying or preventing in a 
mammalian patient in need of treatment one or more conditions selected from the 
group consisting of (1) hyperglycemia, (2) low glucose tolerance, (3) insulin 

25 resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7) hyperlipidemia, (8) 
hypertriglyceridemia, (9) hypercholesteroleriiia, (10) lowlHDt ievelsi (1 1) high LDL 
levels, (12) atherosclerosis and its sequelae, (13) vascular restenosis, (14) pancreatitis, 
(15) abdominal obesity, (1(5) neurodegenerative disease, (17) retinopathy, (18) 
nephropathy, (19) neuropathy, (20) Syndronie X, and other conditions and disorders 

30 where insulin resistance is a component or that may be treated by inhibition of the 
Up-HSDl enzyme, wherein said treatment comprises the administration to said 
patient of a therapeutically effective amount of a first compound of Claim 12, or a 
pharmaceuticaliy acceptable salt thereof, and one or more other compounds selected 
from the group consisting of: 

35 (a) DP-IV inhibitors; 
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(b) insulin sensitizers selected from the group consisting of (i) PPAR 
agonists and (ii) biguanides; 

(c) insulin and insulin mimetics; 

(d) sulfonylureas and other insulin secretagogues; 
5 . * ' (e) d-glucosidase inhibitors; 

•^^ (f) glucagon receptor antagonists; . . ^ * : 

• (g) GLP-1, GLB-1 mimetics, and GLP-1 receptor agonists; 

(h) GIP,GIP'mimctics, and GIF receptor agonists; . 

(i) PAGAP. PAC AP mimetics; and PAG AP receptor 3 agonists; 

10 (j) cholesterol lowering agents selected from: the group consisting of 

(i) HMG-CoA reductase inhibitors, (ii) sequestrants, (iii) nicotinyl alcohol, nicotinic 
acid and salts thereof, (iv) PPARa agonists, (v) PPARo/y dual. agonists, (vi) inhibitors 
of cholesterol absorption, (vii) acyl CoAxholesterol acyltransferase inhibitors, and 
(viii) anti-oxidiants; ^ 
15 (k)'PPAR8 agonists; . , 

(1) antiobesity compounds;. 

(m) ileal bile acid transporter inhibitors; 

(n)>antirinflammatory agents, excluding glucocorticoids; and 

(o) protein tyrosine phosphatase- IB (PTP-IB) inhibitors. 

20 

20. A method for the treatment, control, delay, or prevention of one 
or more conditions selected ^from the group.consisting of hypercholesterolemia, 
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia, 
^1i']^1tngly^Uemia/'^w administering to a 

25 <^tii^n¥&iianJpa^ aaheirapeutically^effective ^punt^pf a^ 

16 compound of Claim 12 and'EanrHMG^oA^rdductase inhibitor, vu^^i i . . ;: 

r . : ^ ? - >y2h. The method of Claim 20 wherein the HMG-CoA reductase 
inhibitor is a statin. w^ *' : , . < / ^ ir-^ 

30 

: i - • ' ^^i' 22. The method of Claim 21 wherein the statin is selected from the 
group- consiisting of -lovastatin, simvastatin; pravastati 

itavastatin;'ZD^S22and»rivastatin. * o» . . . , » 
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23. A method for the the treatment, control, delay or prevention of 
atherosclerosis in a manmialian patient in need of such treatment comprising the 
administration to said patient of an effective amount of a compound of Claim 12, or a 
pfianiiaceuticaHy effective salt thereof, andean effective amount of an HMG^GoA 
5 reductase inhibitor. r:^ *v < • :v 

' : fJ2A j The method of Claim 23 wherein the HMG-CoA reductase 
inhibitor is a statin. :.[;;\';r;r i ^ f-au- -^rv.y rpc; j^j^.^ 

10 v; ', r j i ; 25rv. jA pharmqceuticalccomppsition fpnlhe treatment, control, delay 
OF pre'vention^of 'atherosclerosis^'iCpmprisingi a coinpound;pfipain^l^2yan3HMG7€oA 
reductas^ihhibi tor,' arid a^phsu^^ titi^mmmiw^ io 

26. A pharmaceutical composition comprising; 

(1) a compound according to^Glaim 12, / 

(2) one or more compounds selected from the group consisting of: 

(a) DP-rV inhibitors; 

(b) insulin sensitizers selected from the group consisting of (i) PPAR 
agonists and (ii) biguanides;' ^ ^ 

(c) insulinand insulin' mimetics; 

(d) sulfonylureas and other insulin secretagogues; 

(e) a-glucosidase inhibitors; 

(f) glucagon receptor antagonists; 

(g) GLP-1, GLB-1 mimetics, and GLP-1 receptor agonists; 
25 . " ^ (h) GIP, GIPy mimetics, and GIP receptor iagonists; 

(i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; 

(j) cholesterol lowering agents selected froni the group consisting of 
(i) HMG-CoA reductase inhibitors, (ii) sequestrants, (iii) hicotinyl alcohol, nicotinic 
acid or a salt thereof, (iv) PPARa agonists, (v) PPARo/y dual agonists, (vi) inhibitors 
30 of cholesterol absorption, (vii) acylCoAxholesterol acyltransferase inhibitors, and 
(viii) anti-oxidants; . 

(k)PPAR5 agonists; 

(1) antiobesity compounds; 

(m) ileal bile acid transporter inhibitors; 
35 (n) anti-inflammatory agents other than glucocorticoids; and 
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(o) protein tyrosine phosphatase- IB (FTP-IB) inhibitors; and 
(3) a pharmaceutically acceptable carrier. 

27. The method of Claim 22 further comprising administering a 
5 cholesterol absorption inhibitor. 

28. Hie method of Claim 27 wherein the cholesterol absorption 
inhibitor is ezetimibe. 

10 29. A method of treating diabetes in a mammal in need thereof 

comprising administering to the mammal a therapeutically eiffective amount of a 
compound of Claim 12 in combination with the PPARo/y dual agonist KRP-297. 
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